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THE PERMEABILITY OF LIQUID OXYGEN. 

Ina paperon ‘‘The Magnetic Permeability of Liquid Oxygen 
and Liquid Air,” recently presented by Prof. Fleming and Prof. 
Dewar before the Royal Society, an account is given of the further 
The work which 
the authors are carrying on promises that the relation which Maxwell 


experiments in their low temperature researches. 


deduced should theoretically exist between the specific inductive 
capacity, permeability and index of refraction, may be deter- 
mined experimentally. The method pursued does not di- 
rectly compare the magnetic permeability of liquid oxygen with 
that of a vacuum, but with gaseous oxygen at the same tem- 
is a rela- 


perature, so that the value thus obtained, 1.00287, 


tive one only, but if approximately correct is much nearer 
to unity than has been quite generally supposed. It also remains 
to be determined whether this value changes for different magnetiz- 
ing forces, those in the present ease being from 166 to 220 C. G. S. 
units. The experiments on liquid air show that the magnetic 
permeability in terms of gaseous air at the same temperature is 
1.0024, a value so near that obtained for liquid oxygen, that in all 
probability owing to the evaporation of the nitrogen present little but 
oxygen remained. The authors have proposed a method which they 
believe will enable them to determine the dielectric constant, and 
with more accurate results obtained for the value of the susceptibility, 


new means of verifying Maxwell’s theory will be at hand. 


THE UNDERGROUND CONDUIT SYSTEM IN NEW YORK AND THE 
RECENT SNOWSTORM. 


The rivalry between the forces representing the underground 
conduit and compressed air systems of street car propulsion in New 
York City manifested itself ina new form last week. Thesnow- 
storm on Dec. 16 caused a suspension of traffic on the Lenox and 
Lexington Avenue underground conduit lines for the greater part 
of the day, which gave the advocates of the compressed air system 
an excellent opportunity, and of which they were not slow to avail 
themselves, to decry 
laud 


dailies. 


the underground conduit system and 
their own the the New York 

The officials of the Metropolitan Traction Company 
acknowledge without hesitation that these two lines were practically 


through columns of 


inoperative, but also state that the cause was not due to any 
inherent defect in the system. The storm was the most severe of 
any thus far experienced since the underground conduit system was 
installed, and it simply developed an extraordinary condition that 
was not looked for and could hardly have been anticipated. The 
sudden change in temperature caused a layer or film of ice to form on 
the underground conductors, which effectively prevented contact 
between the conductors and plow. When the real cause of the 
trouble was located a device was attached to the plow for the pur- 
pose of scraping the ice from the conductors and thus further diffi- 
culty was obviated. Although the conduits were filled with snow 
that 
there was practically no leakage of current on account of it. Owing 


for considerable distances, we are reliably informed 
to the fact that one of the two generating units employed was shut 
down for repairs the extra demand for power could not be met, so 
that several cars were withdrawn from service, thereby adding to the 
unfavorable conditions. In spite of the efforts, chiefly on the part 
of the compressed air advocates, to create an adverse sentiment 
against the electric system, the experiences of last week demonstrate 
that the success of the underground system is established. If, as 


it has been asserted, the Lenox Avenue line was installed for ‘the 
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sole purpose of encompassing the death of the underground conduit 
idea, the plans of the would-be wreckers have undoubtedly failed. 
The fact that the Traction Company has practically decided to in 
troduce the same system on other lines can hardly be said to indi- 
cate a moribund condition,and the additional fact that the system is 
thriving leads to the belief that its standing is due to inherent merits 
rather than to any numerical strength in the directorate of its ad- 


vocates or opponents. 


THE PRINCIPLES OF ELECTRICAL DISTRIBUTION. 

The series of articles on ‘‘ The Principles of Electrical Distribu- 
tion,” by Prof. Crocker, the second installment of which appears in 
this issue, is especially designed for those desiring a knowledge of 
the underlying principles in the problems involved in supplying 
electrical energy for lighting and power purposes. Not a little of 
the practice of the present day is carried on by the rule of thumb 
method owing to the fact that the older men in central stations and 
power plants have not had an opportunity for consistently studying 
the various phases of electrical transmission and distribution. In 
these articles an attempt will be made to set forth as clearly as 
possible the latest practice in transmission and distribution of both 
direct and alternating currents and the measurement of electrical 
conductors, their economy and current capacity, and the arrange- 
ment and distribution of current and pressure on series and parallel 
systems, including feeder and main networks. In the present issue 
Prof. Crocker points out the limitaticns of Kelvin’slaw on the most 
economical size of conductor. There are perhaps few if any empir- 
ical formule used in electrical engineering which have greater lim- 
itations than this so-called law. Its value has in the past been 
greatly over-estimated. In the transmission of power to long dis- 
tances the fundamental question is a financial one, thus putting the 
problem in the form of obtaining the maximum ratio between the 
income derived from the power delivered to the cost of generating 
and transmitting. The question, therefore, remains to determine 
how much energy will be immediately utilized and the prospects of 
future requirements, and so under the specific conditions presented, 
calculate in a manner similar to that pointed out by Prof. Crocker, 
the size of conductor which will permit of the best regulation under 


the most economical conditions. 


THE EFFECT OF MUNICIPAL CONTROL IN ENGLAND. 

The reckless advocates of tounicipal control in this country who 
fail to heed the results of experiments thus far made in this direc- 
tion, might do well to study some of the effects abroad. A good 
illustration is to be found in the recent proposal of the Bristol Tram- 
ways Company, Bristol, England, to operate its entire system by 
electricity. The company has at present part of its system electri- 
cally equipped and desires toeffect acomplete change by abandoning 
the present horse-car service. This the Electric Lighting Commit- 
tee of the Town Council has granted uponthe condition that power 
for the extension be obtained from the already-existing alternating- 
current city lighting station, a proposition to which the Tram- 
ways Company replies by stating that it would prefer to retain the 
present horse-car service. ‘The Committee on Lighting has retained 
Mr. Preece as expert adviser, who has submitted a report which for 
incongruous statements is most noteworthy, while the Tramways 
Company has had favorable communications from Lord Kelvin and 
Dr. John Hopkinson, both of whom have endorsed the report of the 
company’s expert. The chief desire of the Bristol Town Council 
is apparently to derive sufficient benefit by supplying power to the 
Tramways Company, already a paying property, to help the muni- 
cipal plant out of its present unprofitable condition. ‘Thus it will 
be seen that British engineers have not only ‘official science,”’ but 
‘*town councils”—in this instance, strange to say, practically one 


ang the same—as a bane to their endeavors. Our London contem- 
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poraries have taken an excellent position in the matter, a position 
which, if strenuously adhered to, may ultimately effect a revolution 
in the minds of Britishers so long invested with the plague of muni- 
cipal contro). 





RUNTGEN RAYS AND THEIR RELATION TO PHYSICS 
Although no radically new ideas were presented in the Institute 
discussion Wednesday evening, Dec. 16. on ‘‘ The Réntgen Ray and 
Its Relation to Physics,” the meeting was most entertaining for the 
manner in which the developments thus far made were reviewed 
and compared. Both Prof. Rowland and Prof. Thomson dwelt upon 
the little that was known regarding Réntgen rays and the little that 
could be said, but judging from the scope of their remarks it was 
much as Prof. Pupin suggested—-What would they have said had 
they known more? Prof. Rowland believes that much of impor- 
tance lies in the discovery that RGntgen rays possess the property 
of discharging both negatively and positively electrified bodies, 
This phenomenon, although differing from that of light, inasmuch 
as ultra violet rays have been found to dissipate negative charges 
only, yet may ultimately be reconciled with thelatter. Batelli 
and Garbasso have found, however, that air, after having been acted 
upon by Rontgen rays, possesses the power of discharging electrified 
bodies, a property as yet unobserved in the case of ultra violet light 
so that another discrepancy is introduced. The results thus far 
obtained in the regular reflection of R6ntgen rays seem to have been 
received with but little credence, and Prof. Rowland stated that he 
had doubts of its existence. This view isin accord with the theory 
that R6ntgen rays are of extremely small wave-length, so that no 
substance may exist, no matter how highly polished may be its sur- 
face, which would be of sufficient density to produce, by any means 
at present at hand, regular reflection in a measureable degree. 
By a method of producing a ‘‘monochromatic” radiation by 
** filtering” out radiations of more than one order, it is quite possible 
that the same conditions may be repeated at pleasure, and 
that various experimenters will thus have a definite basis 
upon which to compare the results of their investigations. As it is 
at present, considerable controversy exists and many disputes arise 
regarding the results claimed, when neither party knows the con- 
ditions under which the other was working. We believe, as prev- 
iously alluded to in these columrs, that Mr. Porter has made the 
most explicit demonstration in classifying Réntgen rays of different 
properties, notwithstanding the crude and perhaps illogical method 
of distinguishing one prominent type from another. By adopting a 
method similar to that proposed by Dr. Pupin, of substituting a 
spherical mirror for the cylindrical mirror used by Prof. Rood, dif- 
fused and regularly reflected radiations may possibly to a large de- 
gree be separated, and thus the existence of the latter more defi- 
nitely determined. We believe that the statement made by Dr. 
Kennelly in the course of 71s remarks, to the effect that an attempt 
should be made to co-ordinate the results of Réntgen ray experi- 
ments with the prevailing theories of light rather than to adopt new 
theories for the purpose of seeking an explanation of the various 
phenomena which they exhibit, deserves endorsement. It is not 
unreasonable to suppose that light and R6ntgen rays may be one 
and the same phenomenon, yet differing from each other in their 


properties as do light and heat. 


The Brighton-Rottingdean Railway. 


Our English correspondent informs us that the amphibious electric 
line of Mr. Magnus Volk, was, prior to its opening on Nov. 28 last, 
submitted to a most severe test by a representative of the Board of 
Trade, but, notwithstanding this fact, Dame Nature has imposed a more 
difficult task upon it, with the result that more than $20,000 damage 
has been inflicted, including the destruction of one of the jet- 
ties, the complete wreck of the car, now lying on its side on the sands, 
and the wholesale destruction of the track. 








DECEMBER 26, 1806. 


Meeting of the American Institute of Electrical Engineers. 


The r1oth meeting of the Institute was held at 12 West Thirty- 
first Street on the evening of Wednesday, Dec. 16. The subject of 
the discussion was ‘‘ The Réntgen Ray and Its Relation to Physics.” 
President Duncan occupied the chair and some i100 mem- 
bers and guests were present, many having come from distant points 
outside of the city. The discussion was opened by Prof. Henry A. 
Rowland and was participated in by Prof. Elihu Thomson, Dr. M. I. 
Pupin, Dr. A. E. Kennelly and Mr. Max Osterberg. A communica- 
tion was also received from Prof. W. M. Stine, of Chicago, on the 
‘‘Generation of R6ntgen Rays.” 

Prof. Rowland, in opening the discussion, stated that there was 
little new to add to the very complete experiments of Prof. Réntgen, 
and there remained, therefore, little for him to do but to review the 
work up to the present point. He stated that Lenard perhaps first 
discovered the rays, but failed to recognize the distinguishing differ- 
ence between the rays bearing his name and those of Réntgen. 
R6ntgen had pointed out that any point acted upon by the cathode 
discharge became the source of radiation. Prof. Rowland stated 
that he was not aware that any conclusive demonstration had been 
made that regular reflection exists, and has doubts of its existence. 
There is no evidence of polarization, although some have claimed 
such to have been found, while others have failed to verify these 
experiments. One of the additions to the work of Réntgen was the 
discovery of Becquerel, that rays emanating from fluorescent sub- 
stances exhibited properties similar to those of Réntgen rays and yet 
were undoubtedly ultra violet light. Prof. Rowland considers 
that the most important contribution since the discovery of 
Réntgen was that of their property of discharging  electri- 
fied surfaces, found by Prof. J. J. Thomson, and that surfaces 
acted upon by the rays for the time being become partial conductors. 
He stated that most people connected R6ntgen rays with bones and 
‘vhen they wish to make a demonstration of any of their properties 
they include bones for this purpose. For his part, he believed that 
there existed a better field for experiment than in this direction. He 
was satisfied that Rontgen rays are not homogeneous, and that they 
can be filtered through different objects so that they may be separ- 
ated. He expects to find a filter which will show the properties of 

one type of rayonly. In regard to the theory, he said that we were 
at one time satisfied that we knew something regarding the nature 
of light, but Maxwell had completely upset these theories and Hertz 
had proved experimentally that light was simply an electromagnetic 
phenomenon. These discoveries caused great complications in the 
theories of the ether, so that our minds have become in a whirl and we 
are compelled almost to give up reasoning regarding them. Réntgen’s 
discovery still more complicates the situation. One thing is certain, 
we can obtain a limit to the wave length, and as he stated 1n a com- 
munication to THE ELEcTRIcAL Wor Lp last Spring, the wave length 
was at least one seventh that of yellow light, others, however, hav- 
ing obtained one thirtieth. He is doubtful if interference bands ex- 
ist, and whether the same have ever been shown as has been claimed. 
If the wave length was infinitely short, no substance would answer 
for demonstrating either reflection or polarization. The shorter the 
wave length the more, in his opinion, should Réntgen rays be dis- 
persed, and such waves cannot, according to Maxwell's theory, be 
polarized. It is not impossible, he believes, that the ether is incom- 
pressible, and such would be the case if we left out of ccnsideration 
the closed lines of induction which form the fundamental hypothe- 
sis of Maxwell’s theory. He mentioned Stokes’s theory, in which it 
is advocated that the rays consist of single impulses of very long 
periodicity, but he thinks that the Rontgen rays must be a series of 
waves of very short period. He referred also to Michelson’s theory 
of vortex rings, but he could not imagine how such a conditicn could 
exist in a perfect fluid. He concluded by saying that we cannot ex- 
pect to have a theory of Rontgen rays in a single year. 

Prof. Thomson continued the discussion by stating that he agreed 
with Prof. Rowland in the statement that we know little about the 
rays, and the more facts we accumulated the more our ideas became 
confused. He did not believe with Prof. Rowland that the surface 
struck by the cathode rays.cannot become the source of R6éntgen 
rays, bit had found that, with tubes with which he had experi- 
mented, any surface acted upon by the cathode rays did become 
actually a source of R6ntgen rays. He stated that this may be ex- 


plained by assuming that the surface struck became an anode by 
induction, but whether an anode or not, the fact still remained. 
Glass, he found, became a source from which radiation takes place 
in all directions. 


If the vacuum is very low the rays are not pro- 
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duced. All apparatus he found worked about equally well if prop- 
erly handled. He stated that the Holtz machine gave an intermit- 
tent discharge of a very high rate, and considers that it is one of the 
best means of exciting the tube. He found that the most effective 
method of excitation was that arranged by Herman Lemp, in which 
a 12-inch inductorium was used, the primary of which was excited with 
an alternating current of 125 periods per second, the secondary giv- 
ing under this condition a continuous arc of from five to six inches. 
Now, by inserting in series in the secondary circuit a rotating com- 
mutator running in synchronism with the alternating primary cur- 
rent, he was able to pick off the tops of the alternating current 
waves, and thus obtain a unidirectional or pulsating discharge. 
This method when arranged properly gives an exceedingly uniform 
discharge of 125 pulsations per second, but unless handled in a 
careful manner will be found to melt and destroy the platinum 
reflecting surface within the tube very quickly. In one 
case he found that with a vacuum tube having electrodes at either 
end and a platinum reflecting surface at an angle with the direction 
between the electrodes, this reflecting surface became pierced by the 
cathode discharge, and although the surface had a backing of pla- 
tinum for the purpose of support, the cathode discharge passed com- 
pletely through and intensely heated the anode at the opposite end 
of the tube, thus showing the high penetrative powers of the cathode 
discharge. This tube produced an exceedingly fine shadow on the 
fluorescent screen, and when the vacuum was very high and no fluor- 
escence on the tube existed, it was found that the Réntgen rays 
were capable of penetrating 3 16ths of an inch of iron, and at the same 
time cast a strong shadow on the screen. The screen was more 
luminous when the vacuum was higher. It was also found possible 
to penetrate % of an inch of wrought iron plate located 6 inches 
from the platinum surface, and two plates of cast iron each 9/16ths of 
an inch thick allowed the rays to pass through, but no shadow could be 
obtained on the screen, as the rays were greatly diffused. He 
believed that a great many rays strike the surface of the tube and 
are there stopped, so that the rays getting through still retain the 
property of penetrating other objects, such as glass or iron. He 
agreed with Prof. Rowland and believed that it was almost univers- 
ally accepted that Réntgen rays are non-homogeneous in their char- 
acter, whether the same be due to a difference of wave length or 
anything ‘else. Low-vacuum tubes, inoperative by a silent dis- 
charge, may be made active by using a condenser and spark gap. 
He found that with one spherical tube in which the electrodes were 
placed directly opposite one another and a wedge of glass inserted 
in the centre of the tube that the surface of the wedge farthest 
from the cathode was the surface which was the source of R6ntgen 
radiation, thus showing a peculiar phenomenon contrary to general 
conditions. He thought that it would be possible to separate one 
type of R6éntgen rays from another by a method similar to that of 
obtaining different colors of light, by allowing the rays from the tube 
to fall upon, say a block of paraffine, and then be diffused at right 
angles to their first direction on toa surface of wood, again being 
diffused at right angles or parallel to the first direction on to a 
fluorescent screen placed opposite the tube, but screened from the 
direct action of the tube by a metal partition. Now, by transposing 
the wood and paraffine, the difference between the first and second 
diffusing actions on the screen can be noted, and in this way by sub- 
stituting different materials, perhaps separation of the different rays 
could be obtained. Prof. Thomson does not believe that the effect 
on the tissues produced when experimenting with R6ntgen rays is 
either ozonic or electrostatic in its nature, but is due to the direct 
action of the rays themselves, the rays producing the action being 
those of the lowest order. In other words, if we could screen these 
lower order rays from the others, no deleterious effect on the tissues 
would be produced. 

In continuing the discussion Dr. Pupin dealt chiefly with three 
points. First, the method of operating the tube; second, the refiec- 
tion of R6ntgen rays, and third, the Helmholtzian theory of electro- 
magnetic dispersion and of the bodily motion of ether and their 
bearing upon the nature of Réntgen rays. He believes that in the 
reflection of R6éntgen rays the only satisfactory method will be that 
in which regular and diffused reflection are separated, and prefers 


to use a spherical metal mirror for this purpose. By placing 
the tube slightly upon one side of the. axis of the 
mirror, the diffused and reflected rays will be brought 


to different foci and could be studied separately. He believes 
that the Helmholtzian theory compels us to consider every molecule 
as composed of a very large number of atoms. Hence a molecule 
bas as many periods at least as it has atoms, but the amplitude of 
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vibration of any particular frequency depends on the manner of ex- 
citation. Slow impulses, such as take place at low temperatures, 
favor the lower periods, while sharper impulses, such as may be ob- 
tained at high temperatures, favor higher frequencies. If the 
cathode rays are really negatively charged exceedingly minute par- 
ticles moving at very high velocity, then their impulses on molecules 
would be in all probability the sharpest kind of impulses yet ob- 
tained, and therefore it would make the higher frequency vibra- 
tions in the molecules most prominent. If, therefore, the Réntgen- 
rays are transverse vibrations, then we should infer that they will 
be accompanied by other short-period vibrations, not too short for 
polarization, refraction, etc., but shorter than any other vibrations 
that have yet been obtained. 

Dr. Kennelly then continued the discussion by stating that he be- 
lieved that the bombardment theory of air was to be questioned and 
substantiated this belief by placing a Crookes radiometer in the path 
of the rays, one half of the tube parallel with the axis of the vanes 
being shielded by a metal screen. No movement of the radiometer 
was noticed when the tube was excited and rays were being pro- 
duced. He believed that certainly some movement would have been 
noticed had the vanes been acted upon by moving particles. He 
also stated that there was no doubt that there existed an effect pro- 
duced by R6ntgen rays similar to that of sunburn. In reference to 
the action of the rays on the blind he said that where blindness con- 
sists of a destroyed eyeball no perceptible effect was produced by 
the rays on the subject, but when the eyeball is in good condition 
and the optic nerve only is defective the rays are highly perceptible. 
When the cornea is affected the rays produce the effect of light 
and darkness, but there is not sufficient evidence to show that the 
cornea acts as a fluorescent screen. He stated that he considered 
it preferable to adhere to our existing theories of light, and try to 
explain our experiments with Réntgen rays with their aid rather 
than adopt other theories that were new and not sufficiently war- 
ranted. 

Mr. Max Osterberg, in continuing the discussion, referred to the 
rotating commutator method of exciting induction coils and the bet- 
ter effects produced by having a long make and an exceedingly short 
break. 

Prof. Rowland, in conclusion, stated that he had tried placing an 
isolated surface in a vacuum tube and having the same acted upon 
by the cathode rays, and contrary to Prof. Thomson's results, had 
obtained no effects whatever. He did not believe that there was 
any necessity for trying to introduce, as Dr. Pupin had done, a 
theory of a movable ether, in fact, he did not understand how a part 
of the ether could be moved without moving the whole, and he did 
not see how we were going to move the whole with any powers 
which we were able to command. 

Mr. Mailloux introduced a resolution thanking the ‘‘foreign”’ 
members for having been so kind as tocome such long distances to 
participate in the very enjoyable discussion of the evening. The 
motion was unanimously carried and the meeting then adjourned. 


Electro-Chemistry. 


Mr. Bertram Blount read a paper recently before the Northern So- 
ciety of Electrical Engineers, England, on the subject, ‘‘ The Prepara- 
tion of Alkali and Bleaeh by the Chemical and Electrical Methods.” 
Mr. Blount, according to our English correspondent, arrived at the con- 
clasion that, from the point of view of the expenditure of coal, the 
electrical process is the more economical, though mere economy in 
coal does not settle the question. He was of the opinion 
that as time goes on electricity will gain upon the present chemical 
processes on account of its greater directness, cleanliness and ab- 
sence of obnoxious life-products, and the diminution of the part 
played by the manual laborer. As to the latter factor Mr. Blount 
remarked that any process which tends to its ‘‘deletion has a com- 
mercial advantage.” 


Becquerel Rays. 


In acommunication to the Academy of Sciences M. H. Becquerel 
states that after eight months in complete obscurity, the radiation 
from uranium and some of its salts remains unchanged. The rays 
emitted by uranium and its salts have some properties in common 
with Réntgen rays, but differ from them in being reflected and re- 
fracted like light. The property of discharging an electrified body, 
which is communicated to a gas by exposure to Réntgen rays or by 
transmitting electric sparks through it, is also possessed by air after 
having passed over uranium in the dark. 
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On the Cathode, Rays and Their Probable Relation to the 
Rontgen Rays. 


The following communication was presented before the Deutschen 
Naturforcher Versammlungen at Frankfort-on-the-Main, in Septem- 
ber last, by Prof. Lenard, and published in the London Electrical 
Review: 

The cathode rays, as produced by the electric discharges in gases, 
have long been known. ‘I'o these a new kind of rays with kindred 
properties has been added by the recent discovery of Réntgen. The 
properties of these newly discovered rays appear in the light of the 
present state of knowledge to be in agreement with the hypothesis 
that they are essentially a limiting case of the cathode rays, namely, 
cathode rays with infinitely small magnetic deflectibility. Réntgen 
rays, according to our hypothesis, would consist of the same ether 
processes as the cathode rays, but with a special value or series of 
special values of one of their parameters. What points to this kind 
of theory will now be indicated. By cathode rays are to be under- 
stood such rays as proceed from the cathode in a discharge tube. 

In the first place, it is to be noted that we already are acquainted 
with an unbroken series of different kinds of cathode rays which 
differ only in the amount of their deflectibility by a magnet, just as 
different kinds of light are distinguished by their refrangibility in a 
certain medium. The deflectibility of a cathode ray remains the 
same throughout the whole of its course, be the gaseous or solid 
media through which it passes what they may, just as the color of a 
light ray remains the same in analogous conditions. The case of 
fluorescence is an exception in the case of light, and R6ntgen’s dis- 
covery has supplied an analogy to this in the case of cathode rays, 
namely, the conversion of cathode rays of finite deflectibility into 
rays of imperceptibly small deflectibility by the action of ponder- 
able matter. 

Cathode rays of very great deflectibility and all intermediate 
shades down to the comparatively small deflectibility, can be pro- 
duced in discharge tubes. The lower the gas pressure is in such tubes, 
and, therefore, the greater the electric forces which act upon the gas, by 
so much the smaller is the deflectibil’ty of the rays produced. The 
smallest attainable deflectibility is reached by the application of the 
greatest electrical forces. 

The known kinds of the cathode rays have, so far as I have been 
able to prove it, the property of being absorbed by ponderable mat- 
ter approximately in proportion to its density. That is to say, in so 
far as the amount of the absorption is determined by the medium, 
it is about twice as much for a medium of twice the density. This 
property, being independent of the amount of deflectibility, ap- 
pears to be a characteristic property of the cathode rays, It is, as is 
well known, also a property of the Rontgen rays. 

The different kinds of cathode rays have properties which vary 
gradually with the amount of their deflectibility in the following 
way, so far as quantitative experiments have been made: The less 
deflectible a cathode ray is, the less will it be (1) absorbed by pass- 
ing through a ponderable medium ; the less will it be (2) dispersed 
by it, that is to say, the less turbid is the material toit. This rela- 
tion has been found to hold for cathode rays which issue from ¢is- 
charge tubes with thin windows, and which, as experiment shows, 
contain only minute traces of Réntgen rays, the window being very 
thin. Itis evident that with cathode rays of infinitely small mag- 
netic deflectibility both the absorption and the dispersion is indica- 
ted to be small by our hypothesis. Just these are the properties of 
the Réntgen rays, 

Further properties of the cathode rays in relation to their deflecti- 
bility have not yet been investigated. It is probable that the accu- 
rateness of our law of absorption for each medium, is also a func- 
tion of the deflectibility of the rays. Common toall kinds of cathode 
rays and to R6éntgen rays is the property of making gases conduct- 
ing, and also the allied property of facilitating the formation of 
fog. Common also to all these rays is the property of exciting phos- 
phorescence and chemical action. 

From what has been stated above, the existence of a gradual 
transition from the cathode rays to the Rontgen rays appears to be 
probable. On the other hand, Lodge and J. J. Thompson have 
pointed out the possibility of a gradual transition from the Réntgen 
raysto the optical spectrum through the region of the rays recently 
discovered by M.Henri Becquerel. 


Finland in the Lead. 


The small town of Marieham, in Finland, takes the lead as the 
best telephoned town in the world, there being one telephone to every 
13 inhabitants. 
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€2: Electricity in the Weather Bureau. 





HE electrical instru- 
ments in use in the 
United States 
Weather Bureau in 
| the Manhattan Life 
Building in New 
York City, possess 
electrical features 
| which are of consid- 
| erable intefest. 
| Many of the appli- 
cations, while some- 
, what complicated, 
are ingenious, and 
electricity has been 
the means of re- 
cording and trans- 
mitting observations 
which it would be 
impossible to do by 
any other means. 
The principal in- 
struments in which 
electricity is an im- 
portant factor are 
the telethermo- 
graph, the sunshine 
recorder, rain gauge, 
the anemometer and 
the vane. The telethermograph is located in the instrument shelter 
which is mounted on a high trestle at one corner of the building. 
This shelter as seen from the dome is shown in the initial il.ustra- 
tion. It is simply a housing of metallic slats slanting on each other 





after the fashion of the ordinary window blind, with a second protec- 
It is reached by a 
The principle of the 


tion of wooden slats in reverse position inside. 
spiral stairway which leads down to the roof. 
operation of the telethermograph is 
as follows: A bent tube very much 
like a Bourdon gauge tube is filled 
with alcohol, and by the expansion 
of the alcohol due to a rise in tem- 
perature, the pressure causes the 
tube to straighten. A system of 
levers is connected to the tube and 
moves a little index over a scale 
which is graduated to read in de- 
grees. Underneath the moving in- 
dex is a secondary index on which 
are mounted two pins which project 
forward and include the primary 
index. Assuming that the temper- 
ature goes up, the primary index 
presses against one of the pins of 
the secondary index and closes an 
electric circuit. A magnet promptly 
hitches the sec- 
ondary index for- 
ward a quarter of 
a degree. If the 
temperature still 
continues to rise 
contact is made 
again and the 
operation is re- 
peated. A similar 
action takes place 
in case the tem- 
perature falls. 
The circuit lead- 
ing to these pins 
is therefore an interrupted circuit and is led off the bottom of the 
building where the recording instruments are placed. 

The recording instrument consists of a drum driven by clock- 
work upon which is placed a sheet of paper. The two circuits from 
the telethermograph are brought into the recording instrument and 
act differentially on the motion of a:needle. If oneacts continuously 
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Fic. 1.—TRIPLE SELF-REGISTER FOR,WIND VELOCITY AND Di1RECTION, AND SUNSHINE. 
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the needle will rise and if the other acts it will fall. From this it 
may be seen that the needle will follow the motions of its prime 
mover in the shelter, and will record those motions by a wavy line on 
the drum which is suitably laid off in degrees and fractions thereof. 
The mechanism actuating the recording instrument is driven by 
clockwork and is released electromagnetically. Fig. 5 shows the 
telethermograph, and Fig. 2 the recording end of the system. 

The sunshine recorder is an interesting little instrument and gives 
a record of when the sun shines and when it is obscured. It consists 
of a glass tube with a bulb blown on each end, the whole enclosed in 
a protecting glass sheath which is perfectly exhausted of air and 
sealed. ‘These bulbs are as nearly equal as may be in cubical con- 
tents. One bulb is thoroughly blackened and the other is left clear. 
In the tube connecting them is a thread of mercury, and if the air 
in one of the bulbs is expanded more than in the other the mercury 
thread will follow in obedience to the more powerful pressure. 
About the middle of the tube the mercury thread encounters and 
encloses a pair of contacts which are in electrical circuit with the 
recording instruments which will presently be described. It will be 
seen at once that a great difference in temperature of the air wil 
affect both bulbs equally and the mercury thread will not move, but 
should the sun shine, the absorbent effect of the blackened bulb will 
quickly raise its temperature and move the thread forward so that 
contact is made. 

On the shelter are two other instruments which record their re- 
sults by electrical means; the vane which shows the direction of the 
wind makes eight different contacts in a complete revolution and 
these circuits areled off to the same recording instrument that regis- 
ters the record of the sunshine recorder. The anemometer consists 
of the cups, spindle, and dial mechanism ; the spindle forms the axis 
of revolution of the cups, and has a worm or endless screw near 
the lower end ; this screw engages a wheel of 50teeth, upon the axis 
of which is another worm orendless screw similar to the first ; the 
second worm imparts motion toa small pinion which in turn gives 
motion toa pair of dial wheels having 100 and gg teeth respectively 
and graduations to correspond. The wheel having 99 teeth 
must therefore go one notch more than a complete revolution 
of the outer dial which has rooteeth. This causes the lower wheel to 
move just one division of its 
graduations in reference to the 
complete revolution of the outer 
wheel, which is noted by means of 
a zero or index mark. The dial 
wheel (see Fig. 6) is graduated 
into 100 spaces and small contact 
pins are set into the wheel at in- 
tervals of ten divisions; two of 
these pins, are joined together 
forming what is generally called 
the tenth mile pin. As the wheel 
revolves the pins and long contact 
makes a contact with a spring 
completing an electric circuit, 
each contact being recorded in 
the office by the triple self-register, 
Fig. 1, which at the 
same time registers 
the direction and 
force of the wind and 
isthe amount of gun- 
shinein hours 
and minutes. 
It will be seen 
that the 
notchesen the 
outside wheel 
represent the 
miles and 
, tenths of a 

mile, while on 

the inside 

wheel, tens 
and hundreds are recorded, the dial re-setting itself at zero after 
999 miles are made. 

A little thought in connection with the foregoing in regard to the 
train of gearing, and number of teeth in the various wheels, will 
show that 50 revolutions of the cups will be required to move the 
outside dial one tenth, and 500 turns will move it ro divisions, or 
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what has been foundto represent an actual wind movement of just 
one mile. 

A spindle witha worm or endless screw near the lower end rotates 
a wheel such as is shown in the illustration, Fig. 6, by means of a 
system of multiplying gears. Pins are placed at mile intervals on 
the rim. 





Fic. 2.—RECORDING INSTRUMENT FOR TELETHERMOGRAPH. 


The drum shown in Fig. 1 is rotated by clockwork and is later 
ally moved by running on a cross spiral which causes the drum to 
make four turns in 24 hours. The records are therefore on spiral 
lines on the drum, and when the sheet is taken off the latter, the re- 
cords proceed across it at an angle. Four fingers with inking 
markers at their termini indicate the direction of the 
wind. There are four letters, WV, £, S, and W, and if 
the wind is in any of these four directions a row of dots will be 
made opposite the corresponding letters as the drum proceeds. If 
the wind is northeast two rows of dots will be made, one opposite VV 
and the other opposite #, and similarly for the other points of the 
compass midway between the four principal directions. ‘These 
markers do not trail on the surface of the drum all the time, but 
are periodically moved by a contact in the ‘clock, which closes the 
circuit every minute ; thus the dragging effect of these indexes is 
negligible. 

Two other needles record upon the drum. One-is actuated by a 





Fic. 4.—Rain GAUGE RECORDER. 


magnet which is in the anemometer circuit and, of course, makes its 
mark whenever the anemometer makes contact. The distance 
between the marks is inversely proportional to the speed of the 
wind at that time, for this drum has a chance to travel further 
when the mile is made slowly than when the speed of the wind 
is higher. The sunshine recorder circuit actuates a magnet which 
operates another index on the drum. It is closed every minute 
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by the clock. If in the tube the circuit is closed, the closure of the 
circuit by the clock makes a record on the drum at minute inter- 
vals, and if it is open no record is made. Thus the absence of a 
record indicates cloudiness and the presence of one indicates sun- 
shine. This instrument, as shown in Fig. 1, although at first sight 
appears somewhat complex, it is really quite simple. The rain gauge 
js ano less interesting and ingenious application of electricity 
to automatic recording devices. An ordinary rain gauge is 
mounted on a scale or balance beam, and if rain falls in the 






Fic. 3.—RAIN GAUGE. 


gauge it will descend and close an electric circuit in which is placed 
an automatic interrupter. This interrupter works two magnets, one 
of which is directly on the rain gauge and the other is in the re- 
ceiving instrument. The action of the magnet on the gauge is to 
operate a ratchet wheel which in turn slides out a weight. thereby 
balancing the weight of the rain that has fallen in the gauge. When 
the beam is exactly balanced it rises and of course contact ceasesand 
cuts off current from the magnets. The position of the weight on 
the scale beam indicates the amount of water that the receiver con- 
tains, but instead of being graduated to read in pounds, it reads in 
inches of water. The magnet in the recording room operates an in- 
dex which registers on a revolving drum. This index slides 
on a rod provided with a double thread, and the rod is operated 
by a ratchet and magnet mechanism similar to the one on the 





Fic. 5.—TELETHERMOGRAPH. 


main gauge itself. The motion of the rod clear across the 
drum indicates 0.5 of an inch of water and the distance is divided 
into hundredths. As the magnet works the pen plays to and fro, 
until the full amount of rain that has fallen is recorded. To read the 
record, the number of times the index has traveled back and forth is 
multiplied by 0.5, and to this is added the actual indication of the 
gauge at the time. The drum is driven by a clock within it. The 
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clock turns the axle which protrudes from the ends of the drum, and 
as this is clamped to the support, the drum and its clock must re- 
volve. The rain gauge itself is the subject of Fig. 3, and the recorder 
to which it delivers its impulses is shown in Fig. 4. 

Besides these special instruments the telephone and telegraph play 
a most important part in obtaining the observations of the weather 
bureau. Stations are, of course, placed in communication by these 
means of transmission, and are continually exchanging observations 





Fic. 6.—D1AL WHEEL OF ANEMOMETER. 


so that the storm centres can be accurately located, and the direc- 
tion and velocity of any atmospheric disturbances can be obtained, 
and from these records a forecast that has a reasonable degree of 
probability can be made. Without the aid of electricity the weather 
bureau would be practically helpless, and of but little value to any 
one except scientists. 


Production of Rontgen Rays. 


In a recent communication to Nature, Prof. Oliver Lodge, in 
referring to the experiments of Mr. T. C. Porter, in which a Wims- 
hurst machine was employed, states that the difficulty in obtaining 
R6ntgen rays with a steady current and low vacuum may lie, to a 
large extent, in the fact that the machine will not work well when 
short-circuited. Machines with permanently charged armatures do 
not suffer from this defect, but it appears that a given quantity of 
electricity supplied in ‘‘ jerks” is optically more effective than the 
same quantity delivered smoothly. This fact he has, however, not 
been able to verify photographically, and therefore believes ita 
physiological rather than physical condition. 





American Turbines in England. 





The largest water turbines in England have recently been in- 
stalled at Bradford. They were made by a well known American 
concern, and are, according to the Hon. Claude Meeker, United 
States Consul at Bradford, giving perfect satisfaction. 
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Insulated Wires and Cables, Their Construction and Design 
—Insulation ; Its Efficiency and Defects. 


BY J. DRAPER BISHOP. 
(Concluded from page 775.) 

The cable is then passed through the blocks from the nozzle end 
until it appears through the die at the other, the pressure is turned 
on, the ram rises and forces the cylinder of lead up against the ram, 
thereby squeezing out the plastic lead through the die, which in its 
passage grips the cable and automatically hauls it through the blocks, 
from whence it emerges lead covered, and so hot that the men have 
to handle it with gloves or their equivalent as they coil it up on the 
reel for delivery when cool. 

This is continued until at length the lead ram having penetrated 
to the bottom of the lead cylinder, the pumps are shut off and the 
pressure reversed, the hydraulic ram, blocks and lead cylinder con- 
sequently being lowered until a space of an inch or so remains be- 
tween the top of the lead cylinder and the lower surface of the lead 
ram. ‘The lead cylinder is once more filled, raised up to the lead 
ram and another ‘‘ wait” followed by another period of action ensues 
and this process is repeated until the covered cable is complete—the 
points where the new charge meet the preceeding one being shown 
on the cable sheath by a slight annular mark. 

The rate of work will depend on the size of the cable to be covered 
and the thickness of the pipe and will vary in speed from 3 or 4 for 
heavy to 300 or 400 feet per minute for the smallest kind. 

The ‘‘ blocks” here described are by no means representative of 
the best or most scientific design ; on the contrary, they are of the 
most antique and crude form known, but when once made, as they 
never wear out under fair treatment, they still remain in use rather 
to prove the survival of the *‘ most ordinary”’ than of the best and 
fittest. In fact the whole arrangement described above is anti- 
quated, clumsy, slow, risky, involved and altogether out of date. 
As it was in the beginning, so it is now, and if there is one branch 
of applied science and manufacture in which petrified stagnation 
and stolid indifference to advancement show us in America how 
much we excel others in spite of our boasted ‘* up-to-dateivity,” it is 
in the matter of lead presses and their adjuncts. 

First, steam power is required to work the pumps—loss first. 

The pumps force water into the hydraulic cylinder and raise the 
ram—loss second. 

The ram blocks and cylinder are then carried upward with irre- 
sistible force, until the lead ram forces the lead down again and out 
of the dies—loss third. 

The cylinder biocks and hydraulic ram are then lowered slowly 
into their original position—loss fourth. 

These four losses are as to power only. 

In time :—the press takes about three minutes to empty the lead 
cylinder of its charge. ‘To lower it, refill cylinder and cool off will 
occupy nine minutes more. 

Thus there are consumed nine idle minutes to three active ones- 
or, in other words, the press and all hands are forcedly doing noth- 
ing for nine months during the year, while wages, coal gas and all 
expenses are the only things running. 

But the employers don’t grumble, the hands like it, and the 
machine says nothing. To look at one of those elephantine machines 
with all its complicated services and tons of metal, brought to bear 
on a pitifully small quantity of plastic lead so soft that a carving 
knife will cut through a two-inch pipe like butter, is enough to make 
any progressive man or engineer, with a mind trained to enjoy the 
general and relative fitness of things, ill with anger and disgust. A 
better machine can be made to do the same work at one fourth the 
cost in dollars, with one fourth the power and a saving of 300 per 
cent. in time. 

But, thanks to monopolies and trusts and their merciless grasp on 
and control of any poor man’s invention of value, patented or un- 
patented, with or without his consent, the day when America re- 
warded and developed ingenuity, industry and originality has 
passed away into the background of memory, and there remains not 
even a shadow of the prestige which once placed American inven- 
tions and inventors first in the ranks in the whole wide civilized 
world of applied mechanical and constructive art. 


INSULATION—INSULATION TESTS AND THEIR VALUE, 


I once heard an electric light construction foreman define insula- 
tion as ‘‘ Blank’s tape, for there ain't no other asis good for nothing.” 
Probably he meant the reverse of what he said, and therefore might 
be considered too prejudiced to be a good judge. 
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That was in Chicago, however. Buta Boston foreman’s definition 
of an insulator as ‘‘a sort of white china door-knob with a hole 
through it,” if less vague, is certainly more popularly accepted. 

These men were only subordinates, however, and probably knew 
less than their chiefs. 

But when the manager of one of our electric light concerns states 
that ‘‘galvanometer tests for insulation were taken every day, but 
capacity tests never, because they knew exactly how many lamps 
they had in circuit,” one is reluctantly forced to conclude that even 
those who should be better informed have not yet emerged from the 
‘*wooden bead and china door knob” state of lamentable ignorance 
of first principles. And, indeed, one has but to look at line work in 
any of the streets and avenues of even our leading cities, to see 
such reliance placed on the frailest kind of insulating or construct- 
ive means, as would make any European foreman shudder. Wires 
carrying how many volts only those concerned can approximately 
judge, probably thousands, are ‘‘insulated” by a covering of com- 
pounded braid more or less ruined by exposure, and often hanging 
in strips, thereby being more dangerous than bare wire, or ‘‘insul- 
ated” from approximate line, guy or stay wires, by a wrapping of 
tape, or mechanically separated from each other by a small ‘‘ door 
knob,” in a manner that betrays not only ignorance, but a loose, 
‘*good enough,” slipshod style of construction where carelessness is 
carried to the point of criminality. 

But so long as the current passes and the lamps burn it’s ‘‘ good 
enough.” Coal is cheaper than skilled labor, and it amuses the 
public on wet nights to watch small blue streams of fluid creeping 
about arms and brackets carrying the Blank E. L. Co.’s wires. This 
is one of the results of a failure to understand the inner principles 
of insulation, and when these are more thoroughly mastered wires 
now covered with so-called ‘‘ weatherproof insulation,” which is 
neither weatherproof nor insulation, will be used bare, and many 
wires now practically worse than bare will be well and properly 
insulated and put underground. 

If there be one part of an electric light or power installation in 
Europe which attracts the attention and should compel the admira- 
tion and emulation of-the American engineer, it is the minute and 
conscientious care bestowed on the insulation of every detail of the 
circuits, both indoor and out, and it is really a matter of deep regret 
that American practice, which shines so conspicuously in theory and 
holds such a front rank in apt design and effective construction in- 
doors, should in outdoor work still retain methods so contemptibly 
cheap and meanly inartistic. 

When I admit that there are probably more arc lights in one of 
our avenues than there are in all the cities of Great Britain com- 
bined, itis not by way of apology for this state of things here, but, 
on the contrary, to emphasize the fact that there is consequently 
all the less excuse for it. 

The quicker we emerge from this ‘‘ tape and door knob” dark- 
ness into the light of sound construction work the better for all con- 
cerned. Coal bills will be less, maintenance cost will decrease, fatal 
accidents will be fewer, and, perhaps, most important consideration 
of all, dividends will be greater. 

The term ‘‘insulation” is ordinarily used and accepted as a qual- 
ity in a cable having an absolute value in terms of some deflection 
obtained on a reflecting galvanometer, which indicates in a more or 
less definite manner a certain number of units of resistance, gen- 
erally reckoned by the million, tens, hundreds or thousands of 
millions of ohms. 

In no other branch of engineering science has such refinement 
and delicate ingenuity been brought to bear as on the construction 
and manipulation of the reflecting galvanometer and its various 
accessories, and in no other branch of any practical science have 
such elaborate installations and calculations been tortured into pro- 
ducing results and decisions, mathematically correct, I admit, but 
practically, I am bound to say, worse than uscless, because mislead- 
ing ; in fact, in so far as electric hght and power cable insulation is 
concerned, it would be no loss if every galvanometer, shunt box, re- 
sistance coils and all the rest of the glittering paraphernalia were 
thrown into the sea. 

For such delicate work and minute currents as those required for 
telephone, submarine telegraph and laboratory work, where the cur- 
rent is measurable only in infinitesimal fractions of a milliampere, 
they are often indispensable and fulfill their purpose admirably, as 
does the delicate assay balance in its sphere. But no engineer 
would dream of testing the strength of a bridge girder by noting 
through a microscope the deflection caused by an ounce weight and 
from multiples of this by the million, define its strength or breaking 
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weight intons. And yet that is equivalent with what we do when we 
apply the galvanometer indicated ohm test as a measure of the 
“insulation” of acable. In either case the indications and their 
calculated result are fallacious. 

The writer has for years been trying, in the face of much opposi- 
tion and discouragement, to force this doctrine upon those interested, 
but without much success so far, and even now it is only within the 
charmed circle of the inner 400 of the electrical world that the old 
traditions of the galvanometer are losing their hold on the esteem 
and veneration hitherto surrounding them. 

The consumer’s engineer, under the influence, perhaps, of favor- 
able report or a special predeliction for some particular make of 
cable, unsupported either by experience or reason, selects it as best 
suited for his purpose, believing honestly that his employer’s inter- 
ests will best be secured thereby because he is told that this maker’s 
cables give such “ asplendid insulation test, higher in fact than any 
other cable made.” And this decides the matter as being conclusive 
proof of superiority in current-carrying power. 

But, as he is possibly as ignorant of the inner details of cable con- 
struction and insulation requirements and the principles ruling them, 
as the cable maker’s engineer is of the construction requirements of 
a polyphase dynamo, he has, in all probability, made a bad selection. 
That his and somany other plants using cables are successfully work- 
ing to-day is possibly due to the fact that the cables are, from a 
‘*rule of thumb” design, made with an extra wide margin on the 
side of safety and might in all probability have been advantageously 
replaced by lighter and more economical cables. 

That so many cables break down and so many supposedly inex- 
plicable ‘‘ blow outs” and ‘‘ burn outs” occur in some circuits, is not 
so much a mystery as 1s the amount of voltage they have to restrain 
and that with an ‘‘insulation” that is doubtful throughout. 

The unit usually employed to define the virtue of an ‘‘ insulation” 
is that of the ordinary ‘‘conductivity resistance” test, the ohm, or 
rather a megohm. This seems, to say the least, unfit. It seems 
even wrong that a term and measure specially designed to determine 
the resistance of a conductor without reference to current at all, 
should be deemed also best for measuring the resistivity of a non- 
conductor with special reference to voltage and horse-power. <A few 
words about the ohm may here be in place. There are several ohms, 
just as there are several wire gauges, and like them they all bear the 
approval of high authority. They all vary with temperature and 
none of them are alike at any temperature. 

The first was the ‘‘unit” of Sir William Siemens, invented long 
before the unit of resistance was called an ‘‘ohm.” It consisted of 
a glass tube containing a column of pure mercury one square milli- 
metre in section and one metre long at o degrees C. This fora 
fundamental unit seemed to be as near perfection as common sense 
and practical knowledge could evolve for and from pure science. 

The mercury was easily procured, the tube not difficult to make, 
and the whole thing portable enough. It could also be easily re- 
produced, either by measurement or weight, which is the second 
vital point in any standard. But it had two faults. It was called 

_the ‘*Siemens unit,” and was universally adopted by all who used 
units at all 

So the British Association issued an ‘‘unit” called the B. A. 
unit, which was obtained by bending an indefinite length of wire of 
an indefinite weight into a circle of an indefinite diameter, and 
twirling it an indefinite number of times on its diametral axis, in an 
indefinite portion of the magnetic meridian, and so with infinite care 
and trouble obtaining an indefinite unit, which was urgedon the use 
of the profession by all the powerful influence of the B. A., and who 
pronounced its value as something very close to the Siemens unit. 
Then the investigations of Lord Rayleigh upset this value. To settle 
the matter and get something definite for practical men to work with, 
the Paris Congress of 1884 declared the value of an ohm to be .06 
metre longer than the Siemens unit. The British Association, how- 
ever, settled the ohm as being .0482 metre longer than the Siemens, 
while the London (England) Board of Trade in 1892 finally fixed its 
value at .0627 more than the Siemens unit. As this cannot be com- 
mercially reproduced without reference to the original Siemens unit, 
it seems strange that so much trouble should have been taken to 
alter it. 

Now the amount of resistance in the difference of length in any 
of the above is not great, andif all resistances were copied with 
exactitude from the same standard it would be well. But this is 

practically an impossibility, and resistance boxes vary much more 
than may be expected. Anyhow, there is sure to be an error in the 
original copy of the standard, if only a temperature variation, and 
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possibly, even very probably, a very small one; but multiply that 
by a million and then by the constant of the galvanometer, which 
may be anywhere from 10 to 600,000, and the error becomes one of 
noticeable magnitude. But it may be urged the error is a compara- 
tive or relative one and doesn’t really influence the result. Not as 
between all cables measured by the same galvanometer, granted; 
but as between the same cable measured by different galvanometers 
and coils the difference may be sufficient to come within or exceed 
any result required by a specification. " 

But if there is an error in these galvanometer appliances for insu- 
lation tests why use them at all as actual measurers of cable 
values? 

While the cable is in process of making, either in or out of water, 
the galvanometer is useful for detecting the least entrance of mots- 
ture to the core or the entrance of any body of a conducting nature 
into the dielectric, providing it reaches the core, but it will detect 
neither moisture nor foreign bodies which may enter the dielectric to 
within the hundredth of an inch of the core and yet fail to reach it. 

So far galvanometer insulation-resistance tests are of use, even 
indispensable, but as a means of determining the value of any 
dielectric in terms of the voltage it will carry with a stated horse- 
power behind it, it is utterly valueless. And in a cable this is the 
value we want to get at. 

The ‘‘insulation” of a conductor should be taken as meaning not 
alone the degree of perfection with which it is electrically separated 
from all other conducting matter, but also should be the measure of 
that restraint or power which compels the current to keep within the 
area of the conductor provided for it, under a pressure of a given 
number of volts and horse-power, and thiscannot be measured, nor 
even approximately estimated, by means of an almost infinitesimal 
current acting ona proportionately delicate means of observation. 
The common sense of testing, if rightly applied, favors this conclu- 
sion. Using theterm in its ordinarily accepted sense, insulation resis- 
tance is absolutely a matter of surface, while conductivity is as 
absolutely a matter of cross-sectional area. 

Ceteris paribus then, a cable with half an inch of sectional area of 
conductor with one hundredth of an inch of thickness of insulation, 
would, according to galvanometer test, have a higher insulation 
than a cable with a square inch of conductor and a wall of insulation 
an inch thick. But no one would for a moment think that the one 
with the highest galvanometer insulation was the better insulated. 

Iam not desirous to add to the already formidable list of unit 
terms one has so much difficulty to keep pace with, but 1 think here 
is an opening for a well-considered term. I scarcely know myself 
how to define that property which, as distinguished from the moist- 
ure-excluding properties of an insulating medium, confines the cur- 
rent to the conductor in spite of its E. M. F. or pressure in all direc- 
tions. Disruption has been used by one of our astutest electrical 
engineers to describe the act of a spark forcing its way through an 
insulator. ‘‘ Spark resisting,” ‘‘spark suppressing,” ‘‘spark pre- 
venting ” and even ‘‘ spark repelling” have all been used to signify 
the same thing, but none of them can be considered correct. Lit- 
erally, ‘‘insulation” would be good enough but, as already shown, it 
is in this application at least, unsatisfactory, and as will be shown 
further on, it is incorrect. 

The term ‘‘ insulation,’’ may therefore be well confined in its ap- 
plication to those other branches of electrical science which have 
with good reason adopted it as fittest and best. But for all purposes 
in which high-tension currents are implied I would propose instead, 
the word ‘‘isolation.” Etymologically both words have the same 
meaning, but the latter is more suggestive of the property or power 
possessed by the ‘' isolator” or dielectric as affecting the voltage of 
a current in its relation to the conductor. 

Thus dry air is certainly a good insulator, but only up to the point 
where it ceases to be an isolator, for it certainly ceases to be an in- 
sulator under a voltage exceeding its striking distance limit. The 
same remark applies to mica paper, oils, etc. 

As a practical illustration let us consider the following example, 
coming under the writer's experience: 

Take for instance a paper insulated cable without compound. 
Assume its length to be, say 1000 feet, and its ‘‘ insulation ” resistance 
by reflecting galvanometer to be 10,000 megohms, and that it will at 
that insulation withstand 20,000 volts alternating current snapped 
on or off or applied in any other way. Its isolation value therefore is 
20,000, but has none at 21,000 volts, or to use the ordinary term its 
‘‘insulation breaks down at 21,000 volts.” Its ‘‘insulation,” as a 
matter of fact, remains the same. Cut out the part affected by the 
21,000-volt blow-out, connect the conductor ends again with a piece 
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of wire and pile on the voltage until ‘‘isolation” is lost at say 
26,000 volts. Its “insulation” remains the same: Continue this 
process until finally the cable’s highest isolation point is reached of 
say 35,000 volts. The ‘‘insulation” still remains the same. Now 
strip the cable of its lead and compound it to saturation with say 
resin and thick resin oil. Its insulation will have fallen from 10,000 
megohms to say 8000 at a similar temperature. But its ‘ isolation” 
will have increased, and it will now be found perfectly safe when 
cold at 40,000 volts. 

Now let us take a step further, put the cable in a tank, and turn on 
steam until the temperature of 212 degrees Fahr. is attained and 
keep it upfor 24 hours or until there can be no doubt that sheath, 
paper, oil and conductor are all of the same temperature. 

The ‘‘insulation” will have fallen from thousands of megohms, 
to thousands of ohms, but its ‘‘ isolation” will be affected to but a 


. comparatively slight degree and will only begin to fall again at about 


20,000 Or 25,000 volts. Experiments of this kind are costly and con- 
sequently few, but such as I have been enabled either to make or 
participate in, on lengths of over 1ooo feet of cable with No. 6 or No. 
8 conductor, have all resulted as above described. 

Although this principle applies to other materials than resin and 
resin oil, this one example will suffice to show the distinction the 
writer would make between ‘‘insulation” and ‘‘ isolation.” 

Mention has already been made to the remarkable isolation of a 
350,000 mils cable with 9/32nds inch thickness of insulation 
made for the Niagara Construction Company, the specification 
calling for 25,000 volts isolation, while the company’s officials 
actually proved its isolation as being good or active with an 
alternating current ot 40,000 volts. 

This was a ‘“‘compound” rubber cable whose insulation certainly 
was lowered from what it would have been had pure gum only been 
used, but it seems to me certain that the successful isolation of its 
conductor under a pressure of 40,000 volts was due, in part at least, 
to the presence of some ingredient such as ground mica, whose 
isolating powers mofe than compensated fur the loss of insulation 
resistance incurred by its use. 

That dry air, however good an insulator it may be, is not the best 
of isolators, any one knows who has tried to pierce a block of glass 
with a spark from an inductorium, or witnessed the frantic attempts 
of a high-tension spark to complete its circuit by going round or 
over plates of glass, paraffin or mica, rather than through them, 
and this may explain why it is that compounded paper cable will 
carry a much higher voltage than one not compounded. It alsoleads 
one to conclude that the air spaces are the causes which facilitate the 
break down in a non-compounded paper cable, in spite of its insula- 
tion test being far higher than its equal, compounded. 

The mechanical objections to resin and resin oil compounds have 
already been dealt with. Electrically, I conclude that at any tem- 
perature above that producing contraction into fissure, they are cer- 
tainly the best isolators for high-tension currents yet known. 

For cables, however, they have the disadvantage of a high specific 
inductive capacity, which, with the growing use of alternating cur- 
rents, cannot be overlooked. 

Under temperature changes the characteristic curve of loss of in- 
sulation as shown by galvanometer greatly resembles that of gutta 
percha, and remains steady in its deviation up to 300 degrees Fahr. 
or more, a characteristic which is absent from the curves shown by 
similar tests on a variety of other materials, which were under- 
taken by the writer a few years ago with a view to finding a substi- 
tute for this resin compound. The compounds experimented on 
were mixed by an expert and embraced a variety of materials, 
including both vegetable and mineral waxes and fats. 

Up to the melting point, which ranged closely around 140 degrees 
Fahr., they all behaved somewhat similarly, showing a loss of insu- 
lation, according to galvanometer test, amounting to about one half 
for every increase of 10 degrees Fahr. Beyond the melting point 
resin oil compound showed a steady and proportionate approach 
towards a straight line, but the others became irregular and erratic 
up to 300 degrees Fahr. Ozokerite, however, beyond the melting 
point showed an exceptionally steady line of low value, due to its 
being used alone. 

‘Subsequent experiments, carried on under somewhat adverse con- 
ditions as to regularity and sequence, but with every possible care to 
ensure uniformity and correctness, would occupy too much space to 
detail, but they may be generalized as confirming the statement that 
with all the E. M. F. at our disposal a spark which would pass 
through two or even three sheets of well dried paper, failed to pierce 
one of the same sheets when compounded, and apparently so long as 
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the paper was well compounded the nature of the ingredients used 
had no marked influence on the result, at least in these experiments. 
From what precedes therefore I think we are justifiably, if not inevi- 
tably, led to conclude that air spaces are bad isolators of high-tension 
currents and consequently weak points or faults in any cable de- 
signed to carry them, and that if such spaces, even of the smallest 
conceivable dimensions, are avoided, the cable,~vhether the dielectric 
be rubber, compounded fibre, gutta percha or secret compound with 
a commercial name, will be absolutely safe up to the natural spark- 
ing distance of the voltage across it, or in other words, up to the 
isolating limit of the material used, and that all indications of a 
reflecting galvanometer to the coutrary may be neglected. 

If then the galvanometer be abandoned, what shall be used in its 
place? I say use it in its place, which is in the manufacturer's 
testing room or the laboratory, not in the manholes or rooms of the 
cable users. If a cable is bad, it is bad, and is better condemned 
atonce. It will last no longer if condemned by means of a galvan- 
ometer than if the fault so detected is blown out by acurrent. A 
galvanometer may condemn a cable still good, but a current can- 
not do so, and it is my belief that money and time may be saved by 
using acurrent of high E. M. F. rather than a galvanometer on a 
suspected cable. Certain it is that unexpected break-downs would 
be reduced to a minimum, if not altogether prevented. 

Some four or five years ago one of the officers of a telegraph com- 
pany told me that he spotted faults in telegraph cables without 
galvanometer, bridge or battery. The broken down cable was coiled 
up on shore and allowed to dry or not, as circumstances ordered. If 
repairs were to be effected when the cable had dried it was made 
wet and subjected to a difference of potential of 400 or 500 volts 
supplied from the company’s dynamos on the other side of the river. 
‘* Where the fault is she smokes.” Crude and heroic, but undoubt- 
edly quick, effective and simple. I quote this as illustrating the 
principle of the method rather than the possibilities of its practice 
in underground cables. 

In conclusion the writer, with all due diffidence, ventures to offer 
the opinion that with the increasing use of alternating currents and 
the growing tendency toward very high voltages, and especially 
considering the enormous possibilities of resonance effects, it would 
be to the advantage of cable users to pay more attention to securing 
cables with a low inductive capacity than with a high degree of 
‘‘insulation’”’ which is no isolation, and in a general way to work 
more towards considering cables as condensers rather than as insu- 
lated conductors. 

Just as the gauge of a wire is what it measures in thousandths of 
an inch, no matter what the gauge may be called, so the isolation of 
a wire is the measure of the current it will carry, no matter what its 
insulation by galvanometer test may be, and in the writer’s humble 
opinion evidence is not wanting to show that specifications for alter- 
nating high-potential cables should no longer call for ‘‘ an insulation 
of so many megohms per mile,” but for a perfect ‘‘isolation” of the 
conductor under actual test of so many volts, continued for so many 
hours, and supplied not by some arrangement about equivalent toa 
hand magneto, but by a well-defined amount of energy, whose source 
shall be of stated horse-power. 

The expense to the manufacturer would not be very great, and 
even if it were, it is one which sooner or later will have to be met as 
unavoidable, for as the range of practical application extends, noth- 
ing can prevent that progressive change in its requirements, which 
‘*is born of the evolution of the inevitable.” 


New York and Haiti Cable Injunction Denied. 


On Dec. 15 Judge Lacombe, of the United States Circuit Court, 
handed down his decision denying the motion of the United States 
fora preliminary injunction against La Compagnie Frangaise des Ca- 
bles Telégraphiques, the United States & Haiti Telegraph & Cable 
Company and the United States & Haiti Cable Company, to pre- 
vent them from laying and landing at Coney Island, without the 
consent of this Government, a submarine cable connecting this 
country with Haiti. In his decision Judge Lacombe says: ‘The 
laying of the cable was completed before this motion was submitted, 
and there is nothing to show that its operation, until final hearing 
in this suit, will produce irreparable injury to the United States or 
to any individual.” A history of this case can be found in THE 
ELECTRICAL Wor LD of Oct. 10, anda résumé of the arguments for 
and against the injunction asked for in the issue of Nov. 21, 
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The Relation of Magnetic Flux to Output in Dynamos. 


BY P. M. HELDT. 


In the design of dynamos there are several factors which are to a 
certain extent arbitrary. Text-books on dynamo design generally 
advise the reader to go over the construction of a machine similar 
to that to be designed, and to be guided by his observations. One of 
these more or less arbitrary factors is the useful magnetic flux. In 
what follows an attempt is made to deduce an algebraic relation be- 
tween the useful magnetic flux and the output of a dynamo, and to 
evaluate the constant occurring in thisequation from the data of 
actual machines. 

As the fundamental equation of dynamo design we have 

ac® 
os - in which £ represents the induced E. M. F., # the num- 
108 

ber of revolutions per second, C the number of conductors on the 
surface of the armature, and @ the useful flux. Here C and @are 
generally unknown, and the equation can only be solved for one of 
these quantities after a numerical value has been assigned to the 
other. Theoretically it does not make any difference what value is 
assigned say to C, provided @ is made such that the product C # has 
a certain value. But there are practical limitations to the number of 
conductors that may be employed. If the number is too smali the 
machine becomes bulky, inefficient and expensive, while with too 
many conductors the machine will also be inefficient, and the mag- 
netic reaction of the armature may become so strong that sparkless 
commutation of the current is impossible when running at normal 
load: 

The output of a machine varies a little faster than its cubical 
dimensions. This is due to a higher peripheral velocity attained 
in large units and to a better utilization of the available winding 
space. We may say that the output varies as the } power of the 
linear dimensions. The magnetic flux varics as the second power 
of the linear dimensions, and therefore as the 4 power of the output. 
Accordingly, 





$=CW- 

Testing this equation by applying it tothe data of actual machines 
we find that C is not independent of the output, showing that in 
practice the above relation dves not hold. 

This result might have been predicted. Assuming two machines 
having a constant ratio # between all their linear dimensions, 
we have the following relations : 

Magnetic reluctance varies as #—! 

Magnetic flux varies as —? 

Field ampere-turns vary as 7 

Angular speed varies as »—2 to #-1 

Induced E. M. F. varies as 3 to ” 

Armature current varies as 2* to 73 

Armature conductors constant 

Armature ampere-turns vary as 2 *to ni. 

We sce thus that under such conditions the armature ampere- 
turns vary much faster than the field ampere-turns. The ratio of 
these two factors should remain constant as long as the proportions 
of the magnetic circuit remains the same, as is the case here. 

The exponent # has therefore no practical value. In order to find 
that value of the exponent which obtains in practice we write : 

@=CwWwe (1) 
as an empirical, algebraic relation between the magnetic flux and 
output of a machine. Let 9,, %,, ®; and W,, W:, Ws, represent 
the useful flux and output of different machines of the same general 
description, say surface-wound, constant-potential, two-pole ma- 
chines with drum armatures. Then according to equation (1) 


®,=C W,+, 
,=C W,*. 
@; = c W;°. 


Dividing any two equations 


g, (= a P, (=): DP; Ws; x 
a => ) be Ree =) 


But as equation (1) is only empirical, the exponent + really has a 
different value for any two machines. In order to be correct, these 
last equations should be written : 


®, (-)" D, (—)" gd, (--)"" 
aA ie. oe: tore Ue 


where 2;, 23 and.zs are deviations from the most rational value of 
x either positive or negative. 
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Taking the logarithm of each side of the above equations, we 


have 
®, W, W, 
log (-)- x log (;.") — 2, log (—-). etc. 
%, Ws W, 


PD, ®; 
and similar values for log { — } and log { — 


3 1 


From this 7, 
log (~) 
®, 


2,=>%—- 








According to the theory of least squares, the left-hand side of this 
last equation must be madea minimum, in order to obtain the most 
rational value of XK. Equating the first differential coefficient of 
the right-hand side in the last equation to zero and solving for +, we 
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Proceeding in a similar manner to solve for C, we find 
a, rs 2, 
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the same for all terms, in order to have the terms fairly accurate 
and of nearly equal weight. 

Calculating + from the data of 18 surface-wound, constant-poten- 
tial, two-pole drum machines of moderate peripheral speed, and 
ranging in output from % to 180 kilowatts, it was found to 
be 0.884. The values of C for the same machines lie between 800 and 
1200, and the mean was 1023. ‘The value of the constant given by 
the data of the machine determines to a certain extent its condition 
of operation. Ina series of dynamos, designed on the same general 
principles, the writer found that the machine having the smallest 
constant required the greatest angle of lead when loaded. With dy- 
namos of the above description and running at ordinary speeds, 
there need be no fear that an armature will have an over-large re- 
action when the constant is above 1000. 

For ring machines the values of C do not agree nearly as well. 
Thisseems to be due to the widely different forms given to the rings. 
Rings with small magnet cross-section and large diameter always 
gave values of C below the mean, while the opposite is true of rings 
of more compact form. The mean value of C for nine surface- 
wound constant potential two-pole ring machines was found to be 862. 

Generally speaking, ring machines have, therefore a smaller use- 
ful magnetic flux than drum machines of the same capacity. This 
fact may possibly account for the statement, sometimes found in 
text-books, that ring armatures have a greater reaction than drum 
armatures, which is not obvious otberwise. For slot-wound arma- 
tures one would expect the coefficient C to have a higher valuc than 
for surface-wound armatures, 

For the sparkless commutation of the current from an armature 
having a certain number of tack ampere-turns it is necessary that 
a certain M. M. F. be active in the air-gap. As the reluctance of the 
air-gap of slotted armatures is so small as compared with the reluc- 
tance of the airgaps of surface-wound machines, the flux in the 
former class of machines must therefore be relatively larger. Simi- 
larly one would expect a small constant for multipolar machines, as 


2 


the.magnetic reaction of an ‘‘n-pole” armature is only — times the 
n 
reaction of the same armature wound for a two-pole machine. 

Both of the above observations are verified by the data of some 
slot-wound and multipolar dynamos which the writer has in 
possession, but they are not sufficiently large in number to draw from 
them conclusions in regard to the general practice in the design of 
these types. 

The curves in the diagram represent the equations 

d= 1000 W* 
and 
$= 80 W ®, 

The curves in the lower right hand corner are the beginning por- 

tions of the other two curves enlarged. 


Award of Royal Society Medals. 


At the anniversary meeting of the Royal Society, the president, 
Sir Joseph Lister, announced the award of the second Royal medal 
to Prof. Boys for his researches on measuring minute forces, by his 
invention of the mode of drawing quartz fibres, and by his discovery 
of their remarkable property of perfect elasticity. Prof. Boys used 
acombination of thermo-junction witha suspended coilin a galvanom- 
eter of the usual D’Arsonval type, a combination first devised by 
D’Arsonval himself, and by this means Prof. Boys developed the 
idea in the micro-radiometer, an instrument, according to Sir John 
Lister, rivaling the bolometer in the measurement of small amounts 
of radiation. In the case of the Rumford medal the Council made a 
new departure by awarding the medal in duplicate. As stated by 
President Lister, many physicists have studied the luminous and 
other effects which take place in a vacuum tube, but the extension 
of the field of inquiry to the external space around it is novel and 
most important. This extension has been due to two men—Prof. 
Lenard and Prof. Réntgen. Although differences of opinion exist as 
to the exact meaning and cause of the phenomena discovered by 
Lenard and R6éntgen, few will dispute the theoretical interest with 
these discoveries embody. 

The Davy medal was awarded to Prof. Henri Moissan for having 
accomplished the isolation of fluorine in a state of purity, and for 
his researches at extremely high temperatures by the aid of the elec- 
tric furnace. President Lister stated that it is impossible to set 
bounds to the new field of research which has thus been opened out, 
and the electric furnace has now become the most powerful syn- 
thetical and analytical engine in the laboratory of the chemist. 
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Principles of Electrical Distribution.—Il. 


BY FRANCIS B. CROCKER. 
TEMPERATURE COEFFICIENT OF COPPER, 


The effect of variations in temperature upon the conductivity of 

copper was given by Matthiessen! in the following formula: 
C = G(t — 0.00387017 + 0.0000090097"), 

in which G is the conductivity at any temperature ¢ in Centigrade 
degrees and C, is the conductivity at zero degrees C. This 
expression is sometimes converted into one for resistance by merely 
changing signs, but this is incorrect algebraically since it is neces- 
sary to take the reciprocals of both members of the equation. If 
this is done the following formula is obtained: 


Rt = Ro (1 + 0.00387017 + 0.000005969/"). 
This is usually simplified by reducing the number of decimal 
places, giving the form: 


Re = Ro (1 + 0.003877 + 0.000005977"). 

It is doubtful, however, if this complicated formula is any more 
correct than the very simple expression : 

Ri = Ro(t + 0.0042). 

In fact Messrs. Kennelly and Fessenden? recommended the 
provisional adoption of this formula because it is much more 
convenient and probably more accurate than that ot Mat- 
thiessen. These gentlemen give the results of the seven 
most important determinations of the coefficient, the mean being 
0.004076. This is somewhat higher than the value recommended, but 
as the samples of copper tested were exceptionally pure in most cases, 
it is probable that 0.004 is more nearly correct for commercial copper 
since impurities tend to reduce the temperature coefficient. This 
last fact is strikingly shown in alloys, the temperature coefficient of 
some of which being less than one tenth that of pure metals. 
Matthiessen found nearly all pure metals to have substantially the 
same temperature coefficient as copper, the only important excep. 
tions being iron and liquid mercury. The values given for these 
metals are somewhat variable, but are about 0.0045 for iron and 
about 0.0009 for liquid mercury. 

The resistance of a copper conductor at a given temperature is 
calculated according to Matthiessen’s results by the formula: 


9.587 (1 + 0.00387 ¢ + 0.00000597 7°) Z 
d? - 
which gives the same figures as those of the table of the American 
Institute of Electrical Engineers already cited. But if the simpler 
temperature coefficient is adopted, approximately correct values are 
obtained from the following expression : 
9.6 (1 + 0.004 2) 7 


t= ———-—-—_——--. 








t= 














This gives values agreeing with those of Matthiessen at about 40 
degrees C., but somewhat greater values below that point, and 
somewhat smaller ones above it. For example, the resistance of a 
mil foot becomes 10.368 instead of 10.35 ohms at 20 degrees C., and 
12.67 instead of 12.82 ohms at 80 degrees C. This, however, is suffi- 
ciently accurate for all ordinary calculations, the difference being less 
than that due to a variation in temperature of a fraction of one 
degree. 

In fact, the variation in resistance of copper is so great with ordi- 
nary changes in temperature that it is rarely possible to predetermine 
it with great accuracy. The temperature of an overhead line may 
vary between — 20degrees C. and + 40 degrees C. due’ to natural 
causes, which would alter the resistance about 24 percent. A fur- 
ther increase of 40 degrees C. due to the heating effect of the current 
would make a total change of 100 degrees in temperature, and about 
40 percent. in resistance. Underground and interior conductors are 
not subject to such extreme variations in the temperature of their 
environment, but it often amounts to many degrees, particularly for 
the latter, and the heating effect of the current may be equally 
great. Fortunately, however, in electrical transmission or distribu- 
tion the current does not ordinarily heat wires more than 5 or 10 
degrees, the loss of voltage being usually the controlling factor. 
Under the head of current capacity the rise in temperature of the 
various kinds of conductors will be discussed later. 

In any given case the probable temperature around a conductor 








1 Philosophical Transactions, 1862. 
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and the rise due to the current can be at least approximately deter- 
mined, so that resistance calculations can be made accordingly _ 

It is customary to specify in plans and contracts that copper for 
electrical purposes shall have a conductivity not less than 98 per 
cent. of Matthiessen’s standard. In some cases only 96 per cent. is 
required, but it should not be allowed to fall below this limit, as it is 
perfectly practicable to obtain copper of such quality, and inferior 
grades would not be enough cheaper to make up for their lower con- 
ductivity. Allowance should be made for this fact in calculating 
the resistance of conductors, the simplest way being to add 2 per 
cent. to the resistance as determined by means of a table or formula, 
if the copper has 98 per cent. conductivity. 


The drop, or lost pressure in volts, is very easily and definitely de- 
E 

termined from Ohm’s law, by changing its ordinary form 7 = — 
R 


into = /R. In fact this latter form is usually more convenient in 
electrical engineering than the ordinary one, since it can be written 
in one line and involves multiplication instead of division. The 
formula £ = / X is not only true of the whole circuit but also 
applies to any portion or branch of the circuit; and ordinarily it is 
far simpler and more likely to avoid errors if each part of the circuit 
is considered separately. In the case of a very complicated electri- 
cal system, with many lamps in parallel supplied by branching con- 
ductors, it would be practically out of the question to treat the cir- 
cuit as a whole, but in any case, however complicated, it is always 
possible to divide the system of conductors into separate lengths, in 
each of which we can determine the current, the resistance, and there- 
fore the fall of potential which takes place init. In this case we 
may use the expression ¢ = 7 7, in which ¢ is the drop in volts, z the 
current in amperes, and ¢ the resistance in obms, each applying only 
to that particular part of the circuit. In most practical work the 
current 4 is given, since it is usually known how many lamps or how 
much power is to be supplied. It then becomes necessary to calcu- 
late the value of the resistance 7, in order to have the proper value 
for the drop e, the latter being assumed or fixed by the conditions in 
each case. The product of zand 7 always has a definite value— 
that is to say, both factors can be expressed in exact figures. The 
common idea that a short conductor of very large diameter has no 
appreciable resistance is quite fallacious. For example, a bar of 
copper one foot long and one inch in diameter has one hundred- 
thousandth part ofan ohm resistance. While this may be a neglig- 
ible amount in most cases, it is always perfectly definite, and is often 
quite appreciable. Such a rod would carry one thousand amperes 
with a drop of one hundredth of a volt between its ends, or ten 
volts per thousand feet, which is by nomeansinsignificant. Bars of 
this size or larger are often used in practice carrying correspon- 
dingly large currents, hence it is not safe to ignore resistance, even 
in the case of very large conductors. 

Loss of Energy.—The second objectionable effect which resist- 
ance produces in electrical distribution is the loss of energy which it 
occasions. This loss is absolute, and must always occur whenever a 
current flows though a resistance. The exact value of this loss is 
given by the expressions : 

EB} 
Watts lost= /*R=>LJ= 





in which / is the current in amperes, # is the resistance in ohms, 
and £ is the drop or lost pressure in volts, being applicable either to 
the whole circuit or to any part of it. From one or another of these 
expressions the loss of energy can a’ ways be ascertained, providcd 
any two of the three fundamental quantities are known. ‘These 
expressions give the loss which occurs continuously so long as the 
current flows; that is, it is the rate of dissipation of energy or the 
power wasted. Fora given time ¢ in seconds— 
E%t 
Loss of energy = /*R*¢ = Elt= 





If it is desired to convert this loss of energy into heat units, any of 
the above values may be multiplied by 0.24, since one watt-second is 
equal to 0.24 of a gram-degree. , 

This loss of energy, while quite considerable in almost every elec- 
trical system, usually amounting to from 5 to 25 per cent., is rarely 
the controlling consideration in electric lighting. The drep, which 
has already been considered, and the Aeating /imzt, which will be 
considered later, are usually of more consequence than the mere 
waste of a small fraction of the totalenergy. The success or failure 
of an electric lighting plant depends upon keeping the drop and 
heating of the conductors within certain limits, and the system is 





DsceMBER 26, 1806. 


practically worthless if these limits are exceeded; whereas, the loss 
of a slightly larger or smaller percentage of the energy does not 
greatly affect the economy of operation, being usually a very small 
item in the total expense. 

But in many cases, particularly for long-distance transmission in 
contradistinction to local distribution, the relation between the first 
cost of the conductors and the energy lost in them is a matter of 
prime importance. This subject was first attacked in 1881 by 
Lord Kelvin, who read before the British Association a paper on 
‘‘The Economy of Metal Conductors of Electricity,” in which he 
attempted to give a general solution of the problem. The con- 
clusion reached’ by him, and now known as ‘ Kelvin’s Law,” may 
be stated in the following language : The most economical area of 
conductor is that for which the annual interest on capital outlay 
equals the annual cost of energy wasted. In other words, the total 
annual expenditure for interest on the investment and energy lost 
on the line is a minimum when these two items are equal to each 
other. 

The importance of this law has usually been greatly over- 
estimated, but gradually its limitations have been brought out. In 
1886 Profs. Ayrton and Perry showed in papers before the Soci- 
ety of Telegraph Engineers and Electricians that Kelvin’s Law 
applies only in certain cases, and they gave various modifications 
and extensions of the law. Prof. George Forbes has also contrib- 
uted to this subject in his Cantor Lectures of 1885,* in which he 
showed that the portion of the investment which is not proportional 
to the cross-section of the conductor should be kept separate so that 
the amended law becomes: The most economical area of conductor 
is that for which the annual cost of energy wasted is equal to the 
annual interest of that portion ot the capital outlay which is propor- 
tional to the area of weight of metal used. Prof. William A. 
Anthony, in an article on ‘‘ Economy in Conductors, and the Limita- 
tions in the Applicability of Kelvin’s Law,” 4 demonstrates the tact 
that in some cases Kelvin’s Law gives absurd results, and may, for 
example, require that a// of the energy should be wasted in order 
to secure the highest economy. This utterly unpractical condition 
is due to the fact that the minimum exfense of operation is consid- 
ered, and the energy de/ivered at the end of the line, which is still 
more important, is entirely ignored. Infact a great many laws of 
this kind can be deduced according to what factor or factors are con- 
sidered. Abbott® gives 15 possible combinations of the six variable 
factors involved in the problem, but states that only 11 of these are 
likely to be of any practical importance. The six factors and the 11 
cases are as follows: 

V = the pressure at the receiving end of the feeder ;- 
v = the pressure at the delivering end of the feeder.; 

W = the power given to the receiving end of the feeder ; 


w = the power obtained at the delivering end of the feeder ; 
7 = the current in amperes, and 
S = the cross-section of the feeder. 
Case No. Given. Required. 
I Viv # W, w,s 
2 Vid v,W.w,S 
3 Viw v, /, Ss 
4 V,S v,/,W,w 
5 vl V~ W, wW, S 
6 v, VW VitIw, S 
7 v, S V,1, W.w 
8 1, S$ Viv. Ww 
9 W,w ie Oi ae ae 
10 W,S Viv, 1,w 
11 w, > Viv, 1, W 


This is a far more complete trcatment of the case than that orig- 
inally given, Kelvin’s Law being only one (No.5) of these 11 
different cases. But any of these solutions of the problem is of 
somewhat doubtfy} practical value, and it is probably true that 
Kelvin’s Law, or any modification or extension of it that has yet 
been brought out, has done far more barm than good in electrical 
engineering. It gives a false confidence in the results of calcula- 
tions which may be totally at variance with real commercial 
economy. The reason for this difficulty lies chiefly in the fact that 
the actual costs of some of the items cannot be expressed, even 
approximately, as mathematical functions. Furthermore various 
incidental factors and particular conditions arise, such as the avail_ 
able sizes of machines, which render a general solution of this prob- 
lem of little practical value. 

In this connection 1t is acommon mistake to forget that the inter- 
est and depreciation on the investment is a fixed and irretrievable ex- 
pense, while the energy lost on the conductordepends upon the power 








; 3 London Electrician, Vols. XV. and XVI. 
4 Electrical Engineer, Oct. 31, 1894. 
5 Electrical Transmission of Energy, p. 457- 
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transmitted. If the plant is lightly loaded, or is shut down entirely, 
owing to hard times, strikes, etc., the fixed charge is run on as usual, 
but the energy loss is greatly reduced, or stopped altogether. Hence 
it is not wise to lay the full amount of copper corresponding to the 
maximum or even the ordinary demands, as there is no control over 
the investment after it is once made, whereas the energy loss adjusts 
itself to the working conditions. This only applies, however, to the 
matter of economy and not to regulations of the pressure or the 
heating of the conductors. 

It has already been stated that this question of economy in con-, 
ductors is not usually the controlling one in electric light distribution, 
the drop and heating limits being more important. But it may become 
necessary in certain cases to determine the best size of conductor, 
as, for example, an electric light feeder. Probably the safest as 
well as the quickest method to arrive at a correct result would be to 
obtain, by means of one or more of the cases given above, a general 
solution of the problem; then this result should be carefully checked 
by assuming a larger and also a smaller wire, and estimating the 
economy that would be secured if they were substituted for the size 
of wire obtained by the calculation. The difficulties of calculating 
the various items of expense are greatly reduced by assuming a cer- 
tain size of wire, and the various factors, which would be almost 
impossible to cover by a general formula, immediately become defi- 
nite. Scientific and rational methods should always be preferred to 
empirical ones, but eyery experienced engineer will admit that when 
complicated questions of cost arise it is unwise to rely entirely upon 
general formule, which are almost necessarily abstract and incom- 
plete. The attempt to force science beyond its legitimate limits 
has done great injury to many industrial enterprises as well as to 
science itself. , 


(To be continued.) 


Boiler Efficency, Capacity, and Smokelessness with Low- 
Grade Fuels.* 


BY WILLIAM H. BRYAN. 


Probably the most interesting question now before the mechanical 
engineers of this country is the proper mettod of expressing the effi- 
ciency, or economy, of steam boilers, and with this is closely con- 
nected the entire subject of the methods of making evaporative trials. 

Active discussion of the matter was precipitated at the Detroit 
meeting of the American Society of Mechanical Engineers in 1895, 
when a paper by Mr. F. W. Dean, of Boston, on ‘‘ The Efficiency of 
Boilers, a Criticism of the Society's Standard Code of Reporting 
Boiler Trials,” was read. Mr. Dean not only recommended a com- 
plete revision of this code, but took strong ground in favor ot de- 
termining and reporting, in every boiler trial, the heat value of the 
fuel used and comparing that figure with the actual heat utilized in 
doing useful work in the boilers. 

Broadly speaking, boiler efficiency means the ratio between the 
work done by the boiler and the fuel expended per unit of such 
work, or to put it more precisely, the ratio between the heat realized 
in useful work by the boiler and that existing in the coal which the 
owner has paid for. 

Until recently the economic performance of a boiler has always 
been expressed in the number of pounds of water evaporated for 
each pound of fuel burned and for each pound combustible; the lat- 
ter term meaning simply the remainder after deducting from the 
total coal burned the pounds of ash weighed back. There being 
wide variations between the temperatures of the feed water and the 
pressures carried at different trials, the above results were always 
reduced to the ‘‘ equivalent evaporation from and at 212,” which is 
what the boiler would have done had the temperature of the feed 
water beer 212 degrees and the water evaporated at the same tem- 
perature or at atmospheric pressure. This enables comparisons to 
be made between different trials under different conditions of feed 
and pressures. « 

For some years past many engineers have believed that the effi- 
ciency thus stated did not tell the whole story. The ‘ equivalent 
evaporation per pound of coal” is meaningless, unless we know all 
about the coal. The situation is not much improved by reducing it 
to the ‘pound combustible,” as this latter term is easily liable to 
error, particularly with low-grade fuels running high 1n ash and 
making bad clinkers, such as are almost universally employed in 
this part of the country. These engineers strongly urged that in 
every boiler trial the coal burned be carefully sampled, and imme- 





* Extract of_a_paper read before the Engineers’ Club of St. Louis. 
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diately submitted to chemical analysis and calorific determination. 
The report of results should show these facts as well as the theo- 
retical evaporative power or capacity of a pound of coal. Compar- 
ing this with the work actually done by a pound of the coal, the effi- 
ciency percentage is at once secured. In the opinion of many engi- 
neers, this figure is, everything considered, much the best method 
of expressing the economic performance of a boiler. 

Much to our surprise, the agitation of this subject has developed 
remonstrances, and from quite unexpected sources. Some of the 
most noted engineers of this country, supposedly most familiar with 
boiler trials, have taken the position that the efficiency thus deter- 
mined and stated would in no way improve the situation, and might, 
indeed, be misleading. These engineers do not seriously defend the 
‘*pound combustible”—in fact, they practicaily admit all that has 
been urged against it. Their sole ground of objection is the belief 
that the science of coal calorimetry has not yet reached such a point 
that implicit confidence can be placed in the results. 

Eastern engineers, whose work is almost wholly with high-grade 
coals running very low in ash, have not experienced the trouble with 
the ‘‘ pound combustible” that we have. Very few Western engi- 
neers share with them the lack of confidence in calorimeters. My 
own files contain more than 100 such determinations, made with 
all sorts of fuels, under all sorts of conditions, among them many 
different investigations of the same fuel at different times. The 
results show a consistency which cannot help inspiring confidence 
in the methods. Even if we admit that the coal calorimeters are not 
all they might be, the extended experiments which are now being 
made in this direction, and the resulting constant improvement in 
apparatus,, must certainly bring about in the very near future—if 
they have not already done so—methods and apparatus which will 
meet every requirement. 

While I am a hearty believer in the efficiency, as determined by 
the more modern methods, I believe, nevertheless, that the results 
per pound of coal and of combustible—both actual and equivalent— 
should be given in all reports, if for no other reasons than that 
everybody expects them, and that a report would hardly be considered 
complete without them. I am always very careful to state in addi- 
tion, however, the efficiency in percentage realized of the calorific 
value of the fuel. It is then entirely a matter of choice as to which 
of these expressions the individual reader will give the most 
weight. 

The performance of a boiler may be measured in many different 
ways : 

A. By the capacity developed ordinarily and as a maximum. 

B. By its fuel economy, under all the varying conditions of service, 

C. By the dryness of the steam which it generates. 

PD. By the smokelessness of its performance, a condition which is 
of decided importance 1n large cities, and which depends as much 
on the particular setting or furnace employed as upon the boiler 
itself, if not more. 

Evaporative trials are made to determine all the above features. 
They are also made to secure information on any of the following 
questions : 

A. The value of the different fuels, to ascertain what grade of fuel 
will evaporate the most water fora dollar. In such trials all condi- 
tions must be kept as nearly consta=t as possible. 

B. To determine the effect of different fuels, not only on the cost 
of doing the work, but also on the capacity, durability and smoke- 
lessness of the plant, and on the labor required to handle it. 

C. To determine the relative efficiencies of different types of boil- 
ers, particularly of new and untried designs. 

D. To secure the same information regarding the different fur- 
naces, stokers or grates, all as applied to the same boiler ; it being 
necessary to determine not only the difference of economy of the 
fuel, but also the effect of the changed conditions on the capacity, 
labor, smokelessness and durability of the plant. 

-. To determine the effect of different conditions of operation, 
such a's greater or less draft, mechanical draft, either forced or in- 
duced ; different methods of firing; different conditions of the 
boiler as to cleanliness ; different rates of evaporation, to determine 
the point at which the fuel economy is a maximum, and the extent 
to which the boiler can safely be crowded in emergencies. 

Scientific and accurate determination of boiler performance has of 
late years received an impetus from the growing practice of paying 
for boilers on the basis of their economic performance. Every addi- 
tional pound of water evaporated per pound of fuel burned, means a 
noteworthy saving in annual operating expenses, which saving can 
be reduced to dollars and capitalized, thus furnishing a measure of 
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the increased investment which the purchaser can afford to make in 
the first cost of a boiler of more economical type. When this plan 
is followed, bids for bcilers are asked for on some assumed basis of 
efficiency, frequently 65 per cent. to 70 per cent. After the boilers 
are ready for service, they are to be tested thoroughly by disinter 
ested experts, and the contractor is paid a bonus on each boiler for 
every 1 per cent. which is realized over and above the stipulated 
basis. In case the results fail to reach the basis, then the contractor 
suffers a deduction for each 1 per cent., the amount being either the 
same as for the bonus, or greater. , 

When bidders make up their proposals in a case of this kind, they 
are supposed to know exactly what efficiency their boilers will develop 
under the conditions set forth in the specifications ; or, if they do 
not know, they must ascertain. Having completed their estimate of 
the cost of the boiler and decided upon a figure which they must 
realize for the installation, they either add to or deduct from that 
figure a sum depending upon the efficiency which can be secured. 
Suppose, for instance, a builder desires to realize $3000 per boiler on 
a proposed installation, on which the efficiency demanded is 70 per 
cent., and a bonus of $250 1s to be paid for each 1 per cent. above 
that point, and the same amount deducted if the basis is not reached. 
If the bidder is certain he can reach 75 per cent. he would be sure of 
a bonus of $1250 on each boiler, and could safely reduce his bid by 
that amount, offering the boilers for $1750 each. 

The recent bidding for the new boilers of the Baden Pumping 
Station, of this city, is a prominent example of this method of proce- 
dure, the bids being about one-third lower than the same boilers 
could usually be purchased for in open market, the contractors never- 
theless expecting in the end to realize the full selling price, or more. 
This method makes it to the contractor’s interest to build a plant 
which represents the very highest improvements in economic per- 


formance, and should insure to the purchaser a plant which can be, 


operated for the minimum expenditure for fuel. 

The following table is an abstract of the results of a number of 
boiler trials made by the writer on the conditions and fuels common 
in this vicinity, nearly all of them being made on ordinary [Illinois 
fuels. They represent the widest extremes of practice, including 
many badly designed and overworked boilers. 


| 
| | EFFICIENCY—PER CENT. 





— | ——— | 
| | 
Number of Maximum. 


Trials Minimum. fo 


Kind of Boilers. 








46.10 34.60 | 41.60 


















| 
Small vertical........ oa 3 
Large oF Bien tape | 3 g8.90 | 49-00 50.90 
* improved ae  gaeee One trial only 67.89 
Tubular boilers....... | 14 60.17 44-76 51.53 
e improved setting 34 76.38 41.94 58.87 
Water TREIGR o.oo ccsdecses | 13 70.11 49-37 61.31 
‘** improved setting........ | 18 81.32 49-30 67.52 
cad . 5 i oe ai 
| SMOKE EMITTED—PER CENT. 
| 
Common furnaces..........ee00. 7 75-42 11.09 46-52 
Improved ir’ ~«pusecasensenes | 40 43-40 -29 9-45 
| 


The figures are quite interesting, indicating, among other things, 
that the best improved furnaces increase the efficiency over 25 per 
cent. above the best common setting under a tubular boiler, and 
about 15 per cent. under a water tubular boiler. The average daily 
results of the plants taken just as we find them, show that the im- 
proved furnace improves the efficiency of the tubular boiler about 15 
per cent., and that of the water tubular about 1g per cent. The best 
water tubular boiler does over 15 per cent. better than the best tub- 
ular with ordinary setting, the increase, however, under average 
conditions being about 20 per cent. It is interesting to note that 
the mznimum efficiency secured, both with tubular and water tube 
boilers, is lower with alleged improved settings than without them. 

Searcely less interesting are the results obtained regarding the 
prevention of smoke. The data from common furnaces represent 
them just as they were being operated in regular service. Those 
from the improved settings represent good, bad and indifferent 
devices. They show that the maximum smoke with improved de- 
vicesis but little over half that from the common furnace, while the 
minimum is reduced to an imperceptible figure. As an average 
these figures indicate that improved furnaces have reduced the 
smoke fully 80 percent. If we were to eliminate from this list all 
the notably poor devices, the average of the rest would show a re- 
duction of from goto 95 percent, Of 40 trialsof improved, or so- 
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called ‘‘ smokeless’’ furnaces, during which careful rccords were kept 
of the smoke, 


3 average less than half of 1 per cent. 


6 “ between ¥% andr ig 
II “ “ I tea 5 7) 
7 “ “ 5 7% 10 “ 
7 a7 aad 10 “oe 20 “ 
6 * above 20 ro 


Hence it appears that smoke averaging less than 1 per cent. is not 
only possible, but 1s being secured, regularly in everyday service in 
quite a number of large steam plants in this vicinity. 

In designing a boiler plant to give the best results under all con- 
ditions of service, with low-grade fuels, the following desirable fea- 
tures should be kept in mind: 

A. Ample draft; one inch of water or even more. Good results 
cannot be secured with drafts less than one half inch. Good draft and 
thick beds of fuel permit the high fire-box temperatures which we have 
found absolutely necessary. 

&. Large ratio of heating to grate surface, so that while burning 
coal at a high rate per square foot of grate per hour, there is suffi- 
cient heating surface to reduce the temperature of the flue gases to 
450 degrees Fahr. or less. 

C. The combustion chamber should, if possible, be separate from 
the heating surfaces, so as to avoid their cooling effect. It should 
be quite deep—3o inches or more. 

To secure the very highest results, the gases, after leaving the 
boiler-heating surfaces at not exceeding 500 degrees, should be 
passed through feed-water economizers and thence through air 
heaters. The feed-water, leaving the ordinary exhaust heater at a 
little above 200 degrees Fahr., may be raised to over 300 degrees in 
the economizer, and the heated gases reduced to 250 degrees or less. 
This reduction in temperature, of course, destroys the usefulness of 
these gases as draft producers, unless the chimney is very tall. The 
draft, however, can be better produced by exhaust fans, which draw 
the air through and out of the furnace and economizer, and discharge 
the gases at such a height above the roof that they will not be ob 
jectionable, thus doing away entirely with the necessity for high 
chimneys. Still better economy may be secured by placing air 
heaters in the smoke flue, beyond the fan, or between it and the 
economizer. Through these the air, entering the ash pit for pur- 
poses of combustion, may be drawn, so that the heated gases are 
finally discharged at a temperature but little above that of the at- 
mosphere. The speed of the fan may be controlled by an automatic 
regulator, which increases the speed of the fan engine as the steam 
pressure drops, and reduces it as the pressure increases, thus per- 
forming all the functions of an automatic damper regulator. This 
plan is not experimental or untried, but has already been adopted 
in numerous large plants. 

From the above it is evident that while the best modern water 
tubular plant, with improved setting, shows an efficiency 60 per 
cent. greater than the average efficiency of the common tubular 
builer and setting found in this vicinity almost exclusively until a 
few years ago, there is still room for considerable saving. Whether 
all these refinements will pay in any given case can be determined 
only by consideration of all the conditions. With fuel as cheap as 
it is in St. Louis, there is, of course, a limit to the amount of money 
we should spend in improving a plant with a view of economizing 
fuel bills. As a general rule, however, it may be safely stated 
that the building of tall chimneys to secure draft, simply adver- 
tises the owner’s lack of familiarity with modern improvements, or 
his want of confidence in results easily demonstrated. To this rule 
there are, of course, exceptions, as for instance, where the plant is 

small, fuel comparatively inexpensive and money not available, or 
where other considerations require that the gases be discharged at 
considerable elevation. 


Retentive Fluorescence. 


To the Editor of The Electrical World: 

Sir:—Referring to the subject of phosphorescence of fluorescence 
screens, the following experiment affords a good illustration: 

A Crookes tube giving an abundant supply of Réntgen rays of 
high penetrative power was excited by a powerful induction coil. A 
flat iron wrench was then placed against the screer of a fluoroscope 
and viewed in the usual way. On opening the switch in the primaiy 
the bright illumination of the screen ceased, but a very perceptible 
glow continued, making the dark shadow under the metal object 
plainly visible, although the tube was no longer excited. 

























THE ELECTRICAL WORLD. 787 


After the primary circuit is broken the metal object may be re- 
moved from the screen, but its shadow will still appear surrounded 
by the glowing surface. If a completely darkened room is available 
for the experiment, the screen, after receiving the impression, may 
be handed around and viewed by different persons. 

A number of different fluoroscopes were tested in this way for 
fluorescence, and all were found to possess the property toa greater 
or less degree. ! MartTIN P. RIcE. 

ScHENEcTADY, N. Y. 


Compensating for Armature Reaction. 


To the Editor of The Electrical World; 

Sir :—In the issue of Nov. 14, 1896, of your valuable journal, Mr. 
F. H. Sleeper proposed a method of compensating for the injurious 
effects of the armature reaction on the magnetic field. Allow me to 
call your attention to the fact that this method is well-known, and 
was proposed by the writer in January, 1892, which will be seen by 
reference to my book on ‘‘ Die Berechnung und Wirkungsweise Elec- 
trischer Glichstrom-machinen,” second edition; also in the E/e#tro- 
technische Zeitschrift, February, 1893, London E/ectrician, May, 
1893, La Lumiere Electrigue, June, 1893. The book above referred 
to also contains, on pages 152 and 153, a description of a more ideal 
compensation method, which is identical with the one published by 
Prof. Ryan nine months later, and shown in the Szbley /Journa:, 
October, 1892. J. FiscHER-HINNEN. 

Le Raincy, FRANCE. 


Prof. Thomson and the [louse. 

If any reader of THe ELEctricaL Wor Lp living near the residence 
of Prof. Elihu Thomson meets a mouse which appears to have been 
struck by lightning, he will confer a favor by returning it to the 
Professor. That mouse has a history. 

Prof. Thomson, like many another scientist, has been experi- 
menting with R6ntgen rays, and knows perhaps more about them 
now than he did when he first began. Somebody said that con- 
tinued applications of R6ntgen rays would work injury. Prof. 
Thomson does not believe all he hears. He applied the R6ntgen 
rays to his little finger for half an hour, and feeling no ill effects 
chuckled to himself that he had demonstrated their harmlessness. 
Nine days afterward, however, his finger became red and inflamed. 
The skin peeled off and the finger became so raw and sensitive 
that the Professor no longer doubted the injurious influence of 
R6éntgen rays. That was six weeks ago and the finger still gives 
him trouble, although its condition 1s now improving. 

Having one day caught a mouse, Prof. Thomson thought he 
would try the effect of the Réntgen rays upon the little rodent. 
After applying them for an hour he put the mouse into a small 
wooden box with a glass top, through which he was able to watch 
what changes might take place. ‘The box was placed ona high shelf 
to await developments. One night the professor was writing and 
he heard a terrific clatter. Looking around he saw that his cat had 
undertaken to reach the mouse, and that cat, box and mouse had 
fallen to the floor ina heap. In the fall the box was broken and the 
mouse got away before either Prof. Thomson or the cat could pre- 
vent its escape. Thus ended what promised to be a most interesting 
investigation. 


Discharges by Rontgen Rays. 


It has been found by M. Jean Perrin that forthe same gas ata 
constant temperature the quantity of electricity lost per unit mass of 
gas due to the action of Réntgen rays is independent of the pressure 
and proportional to the absolute temperature. According to the 
kinetic theory of gases the energy possessed by a molecule is also in- 
dependent of the pressure but proportional to the absolute tempera- 
ture. ‘This analogy is worthy of careful consideration. 





Telegraph Chart of the World. 


The International Telegraph Bureau in Berne has recently pub- 
lished a very fine chart giving all the land and sea telegraph lines of 
the world used for through messages. It is correct up to July 1, 
and the various lines are indicated in different colors. It is furnished 
for the nominal sum of 6 cents. 
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DYNAMOS, MOTORS AND TRANSFORMERS. 


Non-Synchronous Motors and Wave Forms. Roess_ter. E£iek. Zeit., 
Dec. 3.—The conclusion of his long article (see Digest, last week). He 
discusses the primary current and the power loss in the iron; regarding 
the former he shows among other things that the primary current of the 
motor for sine curves can be less than with other curves, but the reverse 
is also possible; with curves which deviate with the sine form the mag- 
netic leakage in the armature increases the primary current and the 
slippage, as also the secondary current, and therefore also the loss of 
power, more than with exact sine curves. Regarding the lossin the iron 
he shows, among other things, that all wave forms which differ from the 
sine form are more unfavorable than the sine form, in reference to the 
loss of power in the armature iron; the loss of power in bothiron parts 
of the motor make it unadvisable to depart from the sine curve. In clos- 
ing he gives a summary of his conclusions; referring first to what takes 
place in the motor, without regard to the magnetic hysteresis and leak- 
age in the iron; the torque is greater with greater slippage, with sine 
forms the voltage curves, but with smaller slippages it issmaller than 
with other forms of curves; the maximum output of a motor is lessened 
by every departure from the sine form of curve; the heating in the 
armature is greater with all forms of curves which depart from the sine 
form than it is with the true sine curve; the primary current is largest 
for the sine curves when the armature circuit is open; with a short- 
circuited armature and revolving motor the relations become more 
favorable for the sine curves, the amount depending on the dimensions of 
tbe armature. Referring to the effect of the leakage, hysteresis and 
Foucault currents, the magnetic leakage diminishes the torque for two 
reasons, because with a given magnetic field the torque diminishes with 
the armature current and because the magnetic field itself for a given 
voltage becomes weaker; both effects are greater with more pointed 
curves; a departure from the sine form of voltage curve is therefore in 
general not to be advised, and the pointing of the curve is very unfavor- 
able; the reduction of the torque with pointed curves involves an in- 
creased slippage and therefore an increasing armature heating, as also 
an increase of the primary current whereby the efficiency is also reduced; 
the effect of the form of the voltage curve on the loss of power in the iron 
through hysteresis and Foucault currents cannot readily be estimated 
for the revolving motor for the primary iron circuit; in the armature, how- 
ever, every departure from the sine curve involves quite an appreciable 
increase inthis loss. That which is more favorable for sine curves in 
the first portion of the conclusions is made still more favorable in the 
second portion; for motor work therefore one should endeavor to have 
the curves as nearly sine curves as possible; this agrees with the most 
favorable conditions of running for are lamps, but is diametrically op- 
posite to the requirements for the best conditions for transformers. 

Direct Coupled Generator. Lond. Elec. and £lec. Eng., Dec. 4.—A brief 
illustrated description of the new Siemens s500-kw dynamo recently in- 
stalled in the Bradford station. 





Speed Control of Electric Motors. Antuony. Elec. Eng., Dec. 16; a sug- 
gestion of a new method.—The Leonard system is theoretically ideal, 
but requires a dynamo for each motor, and this dynamo sparks when the 
field is weak; regulating the speed of a motor by varying the field 
strength enables only comparatively small percentage variations to be 
obtained on account of the sparking. The control of the sparking 
depends largely on the density and stability of the magnetic fringe at 
the pole corners; this fringe disappears rapidly as the field is weakened; 
he therefore suggests having a two-path armature winding wherein the 
E. M. F. developed by the several pairs of poles are added together to 
make up the total voltage of the machine; one pair of poles could then 
be varied in strength without varying the others, the magnetic fringe at 
the corners of the unvaried poles would remain; a much greater varia- 
tion of speed could be effected than would be possible if the whole field 
were weakened; anillustration, with a brief detailed description, is given; 
it is not necessary to magnetically insulate the magnetic poles which are 
to be varied, as a very heavy connecting yoke will serve to secure the 
necessary independence. Ina six-pole machine the speed with one pair 
of poles cut out will be about 1.5, and with a pair of poles reversed about 
three times the speed when all are active, and between these all inter- 
mediate speeds are possible; the greater the number of poles the wider 
is the possible speed variation. 

Care of Electrical Machinery. BAxTER. Power, December.—An article 
on the adjustment and care of brushes, giving practical hints, accom- 
panied by some illustrations. 
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LIGHTS AND LIGHTING. 


Train Lighting. Lond. Elec. Eng., Dec. 4.—A brief illustrated de- 
scription of the system used by the Southeastern Railway Company on 
the American type of cars. Each car has its own dynamo and accumu- 
lator, the former being driven from the axles; the novelty in the system 
is the means of getting a constant voltage independently of the speed of 
the train; the dynamo is suspended by a link so that its weight gives the 
necessary belt tension; the weight of the machine and the torque of the 
armature are said to exactly balance each other at normal output, while 
at greater outputs the belt slackens and slips over the pulley; the critical 
speed may be varied by a movement of the suspension link; the arma- 
ture connections are reversed with a reversal of the direction of rotation, 
The system appears to be a success as 1500 sets are now in course of 
construction. 

Cost of Electric Lighting. WUond. Elec. Rev., Dec. 4.—A continuation of 
the article noticed in the Vigest, Dec. 5; a few more replies are given, one 
of them being a detailed statement showing quite a large saving by the 
use of electricity. 





Electric Arc for Lantern Projection. Horxins. Elec. Eng., Dec. 17; the 
first of a series of articles.—After showing the advantages of the arc over 
other sources of light for this purpose, he discusses the elementary prin- 
ciples of the lenses showing the importance of having the source of light 
as small as possible, which requirement the arc fulfills better than any of 
the other sources; it also generates much less heat. 


POWER AND HEAT. 


Production of Ammonia and Nitrides by the Electric Furnace. MEHNER. 
Lond. Eiec. Rev., Dec. 4.—A note stating that a process is now being 
conducted in Germany, the essential features of which are that oxygen 
compounds of such elements as boron, silicon, magnesium, titanium and 
vanadium, capable of combining with nitrogen at a high temperature, 
are exposed to the heat of an electric furnace in the presence of free 
nitrogen and carbon; a high-tension current must be employed, unless 
the furnace be fed with coarse pieces of coke, and a jet of sand be blown 
in while generator gas is introduced; on entering the hot zone of the 
electric furnace the sand is said to evaporate and then acts as desired. 
Nitrides thus manufactured may be treated with steam to obtain am- 
monia and an oxide from which a nitride may be re-formed as before. No 
further information is given. 

Preparation of Stlicon in the Electric Furnace. Moissan. Lond. Zéec., 
Dec. 4; translated from the Amn. Chimie et Physique, November.—He 
showed that at a high temperature silica can be reduced by carbon; the 
silicon is always mixed with silicide of carbon; when the temperature is 
not too high a part of the silicon escapes the action of the carbon and is 
found in the bottom of the crucible; by cooling the silicon vapor as it is 
produced the process can be applied to the preparation of silicon. 





Ekectromagnetic Elevator. SmMitusystem. West. Elec., Dec. 19.—A long 
illustrated description of a system which is being tried experimentally in 
Chicago, in which the lifting power is produced directly by a core mov- 
ing 1n the solenoidand a system of brushes which cut out sections of the 
coils and switch in those ahead of the plunger, thus producing a continu- 
ous pulling effort; the solenoid is enclosed in an iron casing. The 
arrangement as a motor cannot be compared in efficiency with the ordin- 
ary rotary types, but it is claimed that the greatly increased mechanical 
efficiency puts the whole equipment on a plane with the existing types of 
electric elevators in economy; the mechanical equipment is strikingly 
simple; it includes also a brake which keeps the car stationary during 
the stoppages, the brake being automatically released when the current 
is turned on. 


Friction Power in Factories. BENJAMIN. 
the paper noticed in the Digest, last week. 


El'ty, Dec. 16.—A reprint of 


TRACTION. 


Douglas Southern Ratlway. Lond. E£lec., Dec. 4.—A well-illustrated 
description of this short line which skirts along the steep cliffs of the Isle 
of Man; the grades, profile, etc., are given; no portion of the track is 
level and scarcely any of it is straight. 

Electric Traction Machinery. GirauL_t. L’£Eclairage Elec., Nov. 28.— 
A long, illustrated article describing the traction machinery which has 
been adopted by the Fives-Lille Company in France and is used in An- 
gers, as also in other places; it differs in a number of respects from the 
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standard practice in this country; the article includes a test of the 
motor. 





Railway Return Circuits. Knox. St. Ry. Rev., Dec. 15.—A reprint of 
a paper read before the Chicago Electrical Association. He discusses 
each of three methods of making the return circuits; the only perfect 
one is to have a complete copper return; the second and third methods 
are with bonds, with and without a supplementary wire; with bonds as 
they are at present he advocates not only return feed wires, but also sup- 
plementary wires, as there is not a bond which ensures beyond a doubt a 
perfect contact with the rail; he discusses this question of contact, 
showing some illustrations of existing cases which indicate how poor the 
contact was, especially if the bond has been in use for some time. Much 
of this trouble with the contact may, he thinks, be alleviated with a 
method which he is trying, and which consists in dipping the terminal of 
the bond in very hot melted solder, thus coating it with solder; then ap- 
ply a metallic composition, known as a plastic alloy, to the walls of the 
hole in the rail, fasten the bond and cover the whole joint with a mixture 
of two thirds tar and one third pith pitch, packing sand ballast tightly 
around the joint. He does not approve of the riveting or ‘“ mauling” 
process in fastening bonds, on the ground that it destroys the springiness 
of the metal, which then cannot stand the jars and blows to which it is 
subjected; regarding the cast welded joint he expresses the belief that 
as it is now made it cannot be counted upon with any degree of certainty 
as having always the capacity of the rail. A smaller supplementary or 
return feeder than 500,000 circular mils he believes is unnecessary, as it 
will have too high a resistance compared with four bonded rails in par- 
allel todo much good; he does not approve of return overhead feeders 
except ine dark, alkaline soiis. An illustration is given as a suggestion 
for return feeders in a complicated system; he approves of a potential 
wire used for testing and telephone services. In conclusion he gives a 
description of a few bonds. 

Cast Welded Joint. Brown. St. Ry. Rev., Dec. 15.—An article giving 
the results of some tests, which show that although mechanically an ex- 
cellent and perfect joint, yet electrically itis not to be relied upon. A 
joint made two years ago was broken open and it was found that the cast 
iron was not welded to the rail; after burying the joint for two months 
it was found that a film of iron oxid had formed and the resistance had 
doubled; some joints at Newark were tested after about an hour’s use 
and it was found that the resistance of a foot of rail in each joint, which 
was also bonded with copper, was five times that of a foot of rail; some 
so joints were measured by him in St. Louis, and the averages are given; 
he concludes that cast-welded joints should be carefully bonded, and 
gives results of a test made, in which such a joint was supplemented 
with a plastic alloy joint made by drilling a small hole through the cast 
metal into the rail and filling it with the alloy, after which the drop in 
voltage on a foot of rail at the joint was practically the same as that in 
the rail itself. 

Electricity for Steam Roads. Elec. Eng., Dec. 16.—A paragraph stating 
that the Cincinnati, Hamilton & Dayton steam road has become the 
owner of the street railway lines in Middleton, O., and will connect these 
with its main steam railroad tracks on which electricity will be used as 
the motive power; the service will be extended to Cincinnati. 

Another paragraph states that electric traction will also be used in con- 
junction with steam in the new union station in Boston; the plans pro- 
vide for the joint handling of electric and steam traffic; the suburban 
traffic south of Boston, which is very large, will be handled by electric 
trains. 

Brighton Seashore Railway. St. Ry. Rev., Dec. 15.—An illustrated 
description of this road, which has frequently been referred to in these 
columns. 

INSTALLATIONS, SYSTEMS AND APPLIANCES. 

Comparative Cost of Gas and Electricity. STEVENSON, Lond. £éec. 
Eng., Dec. 4.—A reprint of a recent paper in which he gives a compari- 
son of the cost of supplying light by gas and by electricity in Manches- 
ter. The difficulty in such a comparison is to determine upon a common 
basis for the calculations; he limits himself to the question of the cost 
of supply, and does not consider the advantages or disadvantages on the 
consumer’s premises; it appears that the electric light station and the 
gas plant are both under one management; the former has been singu- 
larly successful financially, yielding a working profit of over $55,000 last 
year; the conditions of consumption are very favorable, corresponding 
to about three times the average consumption of gas. He takes as a 
basis the equivalent in electrical units of 1000 cubic feet of gas of the 
illuminating power of the gas at Manchester; the gas yields 19.55 candles; 
for electricity he assumes an average of four watts per candle, and takes 
no account of the renewal of lamps; he thus obtains a quotient of 15.62 
as the equivalent for lighting purposes in electrical units, of 1000 cubic 
feet of Manchester gas. He then gives in parallel columns the data for 
gas and electricity reduced to a basis of 1000 cubic feet of gas sold; from 
this the total cost of the gas,including interest and sinking fund, 
is 2s. 1.62d., that for electricity, 4s. 8.42d.; the revenue from electricity 
is almost three times as great, leaving a profit for gas of os. 2.61d., and 
for electricity 1s. 11.18d ; he calls attention to the fact that the cost of 
producing electricity 1s much greater, but says nothing about the fact 
that the profits are greater; he claims that a gas plant to supply the 
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equivalent in light of the electric station would cost only one fifth as 
much, which figure is questioned in the discussion; the cost of coal is 
less by one.third in the case of electricity, showing that more light may 
be obtained by the indirect method, but he claims that this is only ap- 
parent, and that it is due to the imperfect and extravagant manner in 
which the energy of the gas is utilized, offering as proof the results ob- 
tained with the incandescent gas light burners; in the manufacturing 
cost, gas has a little advantage over electricity, but-in the distribution 
there is a striking difference in favor of gas. The paper is followed by 
a long discussion, which, however, appears to contain nothing of special 
importance. 


Combined Lighting and Traction Plants. Riper. Lond. Lightning, 
Nov. 26.—An article intended to supplement the recent paper by that 
author and HEsKETH (see Digest, July 4and Aug. 8); he considers the 
various methods of utilizing present lighting plants for railway service. 
He divides the stations under three groups ; in continuous-current sta- 
tions in which the voltage is between 400 and 550, which will either be 
three or five wire systems, the generators might be used directly, but the 
objection is that one pole will be permanently earthed, which would in- 
terfere with the lighting service ; the railway service cannot therefore be 
supplied directly from the generators while they are feeding the lighting 
network ; a motor generator may be used, or the lighting and traction 
dynamos may be kept distinct ; if they are of exactly the same type 
they may be used for either service, but then at least two engines must 
be kept going, each probably with a poor load factor; this may be obvi- 
ated by the use of accumulators for each system; the best arrangement 
is to couple the engine and the two dynamos sn line, with the engine out- 
side, and a clutch coupling between it and the dynamos, the dynamos 
being permanently connected; the engine can then drive both or one for 
lighting and the other for traction, or both in parallel for lighting or for 
traction; with the engine uncoupled they may be run asa motor gener- 
ator for either lighting or traction. In continuous-current stations gener- 
ating under 400 or over 550 volts, motor generators can be used with 
advantage in conjunction with accumulators, in which case the current 
may be taken from the bus bars ; two machines of 250 volts could be. used 
in series as at Gera, but the plan is not to be recommended owing to the 
switching complications ; a separate dynamo may be used to drive the 
motor generator, or the two machines may be coupled to one engine, as 
above described. For alternating-current stations it is necessary to use 
transforming apparatus in all cases; these transformers must lower 
the voltage and also change the alternating into a continuous current; 
this may be done by stationary transformers in conjunction with rotary 
ones or by means of motor transformers ; the first method appears to 
have several disadvantages in practice, the machine is very liable to 
spark at the continuous-current commutator owing to the varying arma- 
ture current, as the armature is acting first as a motor and then asa 
dynamo with each alteration of the current ; the larger the size the more 
troublesome they become in this respect ; Mengarini in Rome uses these 
and considers that 50 kilowatts is the maximum size which it is wise to 
use; the ratio of the transformation 1n the machine is also a fixed quantity 
and the regulation of the continuous-current voltage can only be accom- 
plished by an adjustable transformer or resistance in the main circuits ; 
the first cost of the two systems would probably differ little, but in ease 
of manipulation the motor transformer would be the better arrangement; 
this would consist of a synchronous alternating-current motor coupled 
directly to a continuous-current dynamo, any ratio of transformation 
may thereby be obtained, there is no more liability to sparking than in 
any good dynamo, and regulation becomes very easy ; a double machine 
arrangement, with one engine, as above described, may also be used in 
this case. Mengarini in the installation in Rome has obtained excellent 
results with the railway plant, taking current from the ordinary alternat- 
ing lighting mains ; three diagrams are reproduced showing the load 
curve of the railways, the voltage record of the railway and of the hight- 
ing plant, which show how very satisfactory the accumulators and regu- 
lators perform their duty ; the plant at Rome has been so successful that 
the number of cars is now being increased from 12 to 80; with accumu- 
lators some automatic means of regulation is necessary, either varying 
the number of cells in the circuit or providing a varying pressure across 
the terminals of the battery by a booster as it is done in America ; the 
first method is used by Mengarini with considerable success, the cells 
being cut out automatically. 

Railway Station Light and Power Plant. Elek. Zeit., Dec. 3.—A long 
well-illustrated description of a central station to supply light and power 
for the railway station and its approaches at Gleiwitz, from which power 
is also supplied for the machine shop and other machinery connected 
with the railway; it is of interest as being one of the first municipal elec- 
tric plants in which allthe power for the railway station is centralized 
and distributed electrically. The plant includes 172 arc lamps, 454 incan- 
descents and 60 motors at a total of 160 horse-power; the three-wire con- 
tinuous-current system is used withaccumulators; when completed it will 
have a capacity of 1000 horse-power. The dynamos and engines are ar- 
ranged so as to admit of raising the speed for charging a battery of 
accumulators; complete drawings of the connections and switchboard are 
included; the dynamos are connected to the outer mains, and the bal- 
ancing current for the three-wire system is delivered by the accumula- 
tors; the charging is done with the aid of a booster dynamo driven by an 

















































































790 


electric motor; the battery is always connected with the three wires, 
whether it is being charged or discharged. 


Free Lamps. Lond. Elec. Rev., Dec. 4.—A new scheme has been initi- 
ated by Gibbings at the Bradford station, which is in effect, that every 
consumer will be entitled to one 8 or 16 cp lamp free of charge, for every 
60 kw-hours consumed during the past six months by the use of incandes- 
cent lamps only. Editorially it is thought that the station will recover 
the cost of those lamps in another direction; it has also been shown that 
although an incandescent lamp may after middle life consume more 
energy per candle, the total consumption is in most cases greatly dimin- 
ished; a lamp which at first consumed 60 watts might drop down to 54 
and a lower candle-power; experience shows that the consumers have 
very little appreciation of the gradual diminution in the light; it is there- 
fore thought that by a greater consumption of energy per lamp the cen- 
tral station will cover its losses in providing free lamps; the consumer’s 
bill will be slightly increased (by about as much as the cost of the lamps, 
according to the above argument), he will pay nothing for lamps and will 
always have a better light; it it thought that the scheme has much to 
recommend it. 


Alternating-Current System. Bul. Soc. Int. des Elec., August-October.— 
A short note stating that the Schuckert Company has patented what 
they call a rigid system of distribution; the principal alternator is con- 
nected to the lighting and motor circuits, and a second alternator on the 
same shaft with it, but eut of phase with it, is connected with one of its 
terminals to the middle of the armature circuit of the first and with the 
other terminal to a distribution wire for polyphase motors or for cur- 
rents for starting the small alternating-current motors; it is similar to 
the monocyclic system and to the one used in Dresden. 

Vevey-Montreux. Buionpvin. L’Eclairage Elec., Nov. 28.—A brief de- 
scription of this station which supplies current for lighting and for the 
railway, using partly power and partly steam. 

Manchester. Lond. Elec. Rev., Dec. 4.—A long well-illustrated descrip- 
tion of this station with its new accumulator plant (see Digest, last week). 





Comparative Value of Gas and Electricity. OECHEHAUSER. Eng. News, 
Dec. 17.—An abstract ct some figures recently presented at the German 
Union of Gas Manufacturers. For incandescent electric lighting 2 kw- 
hours correspond to 1 cb m of gas; with the arc light 1 kw-hour corre- 
sponds to 1 cb m of gas; for lighting 1 cb m of gas in Germany costs from 
3-5 to 5 cents, while the cost of a kw-hour is 15 to 2ocents. For power 
purposes 1 effective hp-hour requires 600 to 800 liters of gas and there- 
fore 1 cb m can be rated at 1.25 to 1.66 hp-hours; with electricity 1 kilo- 
watt produces 1.08 to 1.22 hp-hours; thus a cubic meter of gas corre- 
sponds approximately to1 kw-hour. For heating purposes 1 cbm of gas 
furnishes 2400 to 2600 effective calories in gas cooking apparatus, 3840 for 
heating water and 3628 to 4080 in general gas heating apparatus; 1 kilo- 
watt will produce only 700 to 800 effective calories; gas for heating and 
power varies from 2.3 cents per cb m, while a kilowatt for the same pur- 
pose costs 5 to 7.5 cents. 


Two Small Lighting Plants. Rospins. Power, December.—Illustrated 
descriptions, limited chiefly to the mechanical engineering features, of 
two small plants, one in a store in Columbus with a capacity of 3000 in- 
candescents with some arc and motors, and the second one the No. 1 
plant of the Block Lighting & Power Company located in New York City; 
it is contemplated to divide the city into zones of several blocks each 
and to place in each an electric lighting and refrigerating plant furnish- 
ing light, power, heat and refrigeration to the entire zone. 


ELECTRO-PHYSICS AND MAGNETISM. 


X-Rays and Penumbral Illusions. Sacnac. L’ Eclairage Elec., Nov. 28.— 
A short article calling attention to some luminous phenomena in order 
to point out the illusions which are often considered as refraction effects, 
and which are really effects of the penumbras. If the edge of an object 
is placed between a source of light of appreciable size and a screen, and 
if then the edge of a second object be moved between the source of light 
and the first object, but from the opposite side, the shadow of the first 
object will appear to be attracted to the shadow of the second, the effect 
being due to the penumbras; the shadow of a rod introduced obliquely 
into the penumbra of another object is bent as if due to refraction. The 
reproduction of a light photograph illustrating these points is given. 


Residual Photo-electric Effect of Cathode Rays. Evsver and GEITEL. 
Lond. £iec., Dec. 4; translated from Wied. Ann. 59, page 487.—They 
found that haloid salts of the alkaline metals, on exposure to cathode 
rays, acquired the property of being electrically discharged by light; 
this photo-electric sensitive state seems to be co-existent with the pecu- 
liar colorations of haloid compounds excited by cathode rays; they think 
that the rays exert a reducing action, the product forming a solid solu- 
tion, like glass colored by gold. 


Non-Deflectable Cathode Rays. BaTTev.i and Garpasso. Lond. Ekec., 


Dec. 4; abstracted briefly from Muovoe Cimento, September.—Some time 
ago they found that some cathode rays were not deflected by a magnet; 
in the present paper they give their reasons for believing that this non- 
defiectable type of rays is not merely an X-ray. Editorially the thought 
is expressed that it appears that they have discovered the missing link 
between the Réntgen and Lenard rays, 
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Heterogeneity of Réntgen Rays. Roti. Lond. Eiec. Eng., Dec. 4; ab- 
stracted briefly from the Italian.—He shows that there is a selective 
absorption when the ray afte passed through metal foils, the selective 
property being similat to that produced by colored media on ordinary 
light. Relative transpatencies of various metals will agree with them- 
selves only when foils of the same kind of metal ate used; if there is a 
combination of two or three metals the result is different from that ob- 
tained by taking the sum of the opacities of the separate sheets. 


Discharging Electrified Bodies by X-Rays. PERRIN. Lond. Zilec., Dec. 
4; noticed briefly from Comptes Rendus, Nov. 23.—A note on the influence 
of pressure and temperature; as a result of his experiments he concludes 
that the quantity of electricity dissociated per unit mass of the gas is 
independent of its pressure and is proportional to 1ts absolute tempera- 
ture. 

Discharge by X-Rays. Vittari. Lond. Zilec., Dec. 4; abstracted briefly 
from Nuovo Cimento, September.—He arrives at some results with the 
discharge by X-rays, of conductors sutrounded by various dielectrics; 
the discharge is increased by enlarging the surface impinged upon by the 
rays and also by enlarging the surfaces in the shadow. 

Electrostatic Deflection of Cathode Rays. Elek. Zeit., Dec. 3; 
abstracted from an Austrian journal.—He succeeded in deflecting cathode 
rays by electrostatic forces with an apparatus, the illustration of which 
is given in the abstract. 

Experiments with Réntgen’s Radiation. 'TRELFALL and POLLOCK. 
Phil. Mag., December.—A reprint with the illustrations of the complete 
paper which was abstracted in the Digest, Dec. 12. 

Becquerel Rays. BeECQUEREL. Lond. Eiec., Dec. 4; abstragted briefly 
from Comptes Rendus, Nov. 23.—An account of further investigations into 
the properties of the rays which he discovered were emitted from uranium 
and its salts and which he terms ‘ uranic radiations”; he kept some of 
the salts in thick, sealed, leaden boxes for six or eight months, and finds 
by introducing a photographic plate that they continue to emit these rays 
almost as actively as when first placed in the box; he has not yet been 
able to find from where the necessary energy for these radiations comes; 
electrified bodies are discharged not only by the direct action of these 
rays but also by gases which have been submitted to their influence. 

Incandescent Lead Wire. Skroinsky. L'Eclairage Elec., Nov. 28.—A 
note describing a recent experiment before the Russian Physical Society. 
A current was passed through a lead wire 1 mm in diameter and 28 mm 
long, and was gradually increased up to 18 amperes when the wire was 
incandescent, without either melting off or falling to pieces. 


Hall Phenomena in Liquids. Bacarv. L’E£Eclairage Elec., Nov. 28.— 
A reprint of an article from Jour. de Physique, 5, page 499. 


Effect of Magnetization on the E. M. F. of Thermopiles with Iron. 
Lace and FournirrR. L’£Eclairage Elec., Nov. 28; reprinted from Comptes 
Rendus, 123, page 801.—A note describing experiments; a thermoelectric 
couple made of a strip of copper fastened securely between the two arma- 
tures of an electromagnet was placed in circuit with a galvanometer and 
heated so as to give a fixed deflection; the magnets were then excited 
and it was found that there was a permanent displacement of the deflec- 
tion, which displacement did not change direction when the exciting cur- 
rent was reversed; it acted to reduce the E. M. F. This experiment is 
in contradiction with the results obtained by Nichols and Franklin and 
confirms those obtained by Rowland and others, 


Influence of Light on the Discharge of Evectrified Bodies. MERRITT. 
Science, Dec. 11 and 18.—A long article in which he gives an account of 
the investigations which have thus far been published concerning this 
subject, and beginning with the experiments of Hertz; it appears to be a 
very thorough summary. In his conclusions he states that it is clear 
from what precedes that a thoroughly satisfactory explanation of the 
discharging action of light has not yet been found, and that many ques- 
tions concerning the phenomenon remain to be settled by a further 
experimental investigation. In a brief reference to X-rays he refers to 
some recent experimental results which were obtained, and adds that if 
these results are confirmed he thinks we shall be forced to the conclusion 
that the discharging of ultra-violet light differs essentially from the simi- 
lar effect produced by R6éntgen rays. 

ELECTRO-CHEMISTRY AND BATTERIES. 

The Electric Arc in Gases. BONE, GERDAN and CAIN. Proc. Lond. 
Chem. Soc.; noticed briefly in the Lond. Elec. Eng., Dec. 4.—They inves- 
tigate the chemical combinations produced by the arc in various gases, 
the results being thought to be of interest in connection with the use of 
enclosed arcs. In pure dry hydrogen, methane, acetylene, as well as 
other saturated hydrocarbons, were produced, with small quantities of 
hydrocyanic acid; the arc will also decompose the hydrocarbons as well 
as form them; for the first 15 minutes they will be formed rapidly and 
after half an hour a state of equilibrium is attained, depending to some 
extent on the voltage. 

Polarization of Thin Metallic Membranes. GRIMALDI and PLATANIA. 
Lond. Ziec., Dec. 4; noticed briefly from Muovo Cimento, September.— 
They find that the E. M. F. is considerably larger in metallic films than 
in plates, especially when the current has just begun to flow; the rate of 
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polarization is correspondingly greater in the case of films; the condenser 
capacity of the plates is three or four times as high as that of the foil when 
the current has flowed for five seconds; they seek an explanation from 
the different quantity of ions which are occluded, which penetrate the 
thickness of the film ina comparatively short time. 


New Accumulator. Warren. Chem. News, 73, page Ig1; noticed 
briefly in the Lond. Fic. Rev., Dec. 4.—He pastes the grids repeatedly 
with a composition of litharge and phosphoric and sulphuric acids, dry- 
ing them for hours at 250 degrees F.; they are then piled up with alter- 
nate plates of amalgamated zinc and “insulating carbon blocks” in di- 
lute sulphuric acid, to which 12 per cent. of phosphoric acid may be 
added; after reduction they are washed and peroxidized, being subse- 
quently soaked in dilute phosphoric acid. 





Electrolytic Precipitation of Gold from Cyanide Solutions. CROASDALE. 
Eng. & Min. Jour., Dec. 12.—A short article giving the results of exe 
periments with an improved process. The most difficult part of the 
usual process is the recovery of the gold from the solution; his experi- 
ments were made on a commercial scale and afford a basis for larger 
estimates; he used amalgamated zinc plates for the positive electrodes 
and sheet lead for the negative; the zinc was chosen for a number of 
reasons; it will precipitate gold without the aid from other sources; it is 
the most electro-positive metal available, and with the other electrode 
formsa galvanic couple which itself will precipitate the gold; by combin- 
ing with this a weak electric current the zinc becomes especially active, 
and finally, the price does not make it impracticable. The strength of 
the current was 0.04 to 0.05 ampere per square foot of depositing surface; 
each square foot of surface received the gold from half a pound of solu- 
tion in 30 seconds; the results of several tests are given showing an aver- 
age extraction of over 98 per cent.; these results can be obtained day 
after day without difficulty. With lean solutions the flow was doubled 
and the extraction was 93.5 percent. the zinc plates at the end of the 
experiments showed little or no wear and the surface kept bright; the 
destruction of cyanide was 2.8 per cent.; the solution which came from 
the tanks was remarkably active in dissolving gold, due to the presence 
of nascent oxygen, and the increased solvent action was fully as great as 
that produced by the addition of sodium peroxide or similar compounds. 
To show the advantages of zinc electrodes, he tried making both of lead 
and found that the current had to be increased five fold, and the plates 
had to be removed as soonas the current stopped, to prevent a re-solution 
of the gold, which does not take place when zinc electrodes are used; 
the solution coming from the tanks was inactive, although it became 
active after standing; a large amount of gas was formed ; the recovery 
of the gold was 93.4 per cent. and the destruction of the cyanide only 
5-15 per cent. 


Accumulator Charging Switch. KipweE_i. L£ilec. Eng., Dec. 16.—A il- 
lustrated description of some improvements 1n his switch for charging 
accumulators from arc-light circuits (see Digest, Nov. 21); some defects 
in the original apparatus are remedied and some improvements made. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Methods of Measurement at the Central Laboratory in Paris. Janet. 
Bul. Soc. Int. des Elec., August-October.—A report from him as director 
of this laboratory, explaining briefly the standard instruments and meas- 
urements used at this laboratory. The measurements are based on the 
fundamental standards of resistance and of current; standard cells, it 1s 
thought, are not sufficiently reliable and constant, as compared with the 
other two standards; the standard instruments are described and illus- 
trated; the resistance standard consists of 10 coils of one ohm each, so 
arranged that they can be connected into any desired groups; they are 
made of German silver wire of 1 mm in diameter, the coils being in a bath 
of petroleum. The standard for current measurements is the apparatus 
devised by Pellat in which there are two coils, one inside of the other, 
with the axes at right angles to each other, the outside one being hori- 
zontal and fixed, while the inside one has a vertical axis and is capable of 
moving around a horizontal axis ; an absolute standard of this type is 
used besides several secondary standards which are calibrated by com- 
parison with the standard. For obtaining a known difference of poten- 
tial, acurrent measured by the current standard is passed through a 
standard resistance. A Kelvin balance is also used but is said to be less 
sensitive than the above-mentioned standard. For calibrating voltmeters 
they use a d’Arsonval galvanometer with a German silver coil and as a 
source of current there is a battery of 500 small accumulators, enabling 
them to measure up to 1000 volts ; the cells are connected in convenient 
groups of 1o and are charged in sections, each one every 20 days. For 
calibrating alternating-current voltmeters, a Kelvin multi-cellular volt- 
meter is used, having first been calibrated by means of the accumulators; 
for alternating-current voltages a rotary transformer is used, the speed 
and excitation of which can be varied within wide limits for obtaining 
different frequencies and voltages ; for very high-tension voltmeters up 
to 20,000 volts the absolute electrometer of Abraham and Lemoine is 
used. 


Temperature Coefficient of the Hibbert Standard Cell. Lond. Ekec., 
Dec. 4.—A short article giving the results of measurements by Fisher, of 
cells which were tested since March; he measured them daily for several 
months. The results are remarkably encouraging, they agree closely 
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with each other and show a very small temperature error, low internal 
resistance and quick recovery; cells may now be made of exactly one 
volt at any desired temperature; two curves are given for the rise of 
voltage with temperature; the rise amounts to 0.0000733 volt per degree 
centigrade, or practically less than o.o1 per cent. per degree; as far as 
potentiometer work is concerned, a rise of 10 degrees C. would not affect 
the accuracy of the reading o.1 per cent., thus greatly reducing the num- 
ber of check readings. As they may be made to give one volt at any set 
temperature, they can be constructed so as to give one volt in any given 
place, such as a cellar, cupboard, etc., the temperature of which is 
known. 

Measurement of Temperature.+CLarK. Lond. Zi/ec., Dec. 4.—The first 
portion of a short series of articles on the measurement of temperature 
based on the change of resistance. In the introduction he points out the 
importance of instruments which may be depended upon without recali- 
bration by the user; with the present instrument, temperature has been 
advanced from one of the worst to one of the best measured physical 
quantities; he intends to give briefly the principles of resistance thermom- 
etry, outlining the elements of the subject with reference to principles 
rather than details. The present portion is on thermometry in general; 
it is somewhat elementary and seems to contain nothing new. 

Photometric Quantities. VON HEFNER-ALTENECK. L£iek. Zeit., Dec. 3.— 
A reprint in full of a report on the recent International Electrical Con- 
gress at Geneva, with special reference to the conclusions regarding 
photometric quantities; the report deals almost entirely with the photo- 
metric quantities and includes a further discussion of the subject with an 
explanation of his reasons for having voted as he did as a member of the 
Congress; it is followed bya brief discussion and by the resolutions 
which were adopted by the Electrotechnical Society to which this report 
was made, to the effect that the conclusions of the Congress in regard to 
photometric units should be subjected to further proof and that they 
should be further considered by that society in conjunction with others, 
atter a committee has reported on them. 

Photometric Units. BUONDEL. Bul. Soc. Int. des Elec., August-Octo- 
ber.—A reprint which appears to be nearly if not quite in full of his 
Geneva Congress paper, which was noticed 1n the Digest, Sept. 5 and 26. 

Graduation of a ad’Arsonval Galvanometr. PELLAT. Bul. Soc. Int. des 
Elec., November.—A short paper giving a parabolic formula of three 
terms of odd degrees, for calculating the graduations, including a table 
of observed and calculated values. 

Method of Measuring the Temperature of Incandescent Lamp Filaments. 
Janat. Bul. Soc. Int. des Elec., November.—A reprint in full of the short 
paper noticed in the Digest, Dec. 12. 

Current Standards. ARMAGNAT. L’Eclairage Elec., Nov. 28.—An arti- 
cle describing the Pellat and the Kelvin standards for measuring currents. 

Magnetic Units and Quintities. Hospitatier. Bul. Soc. Int. des Elec., 
August-October.—A reprint apparently in full of his Geneva Congress 
paper which was noticed in the Digest, Sept. 5. 





Error in Photometry. Preg. Age, Dec. 13.—A reprint of a short article 
from Zhe Gas World; itis an investigation of the common statement 
that there1s a radical error in all photometry methods arising from the 
fact that the source of light is not a true point; in the present mathe- 
matical investigation the source is assumed to be a flat circular disc 1.6 
inches in diameter; the calculation itself is not given, but the results are 
put in the form of a table giving the correct results, those calculated by the 
law of the inverse squares, and the discrepancy between them in percent- 
ages; for a distance of 80 inches the discrepancy is assumed to bé zero; 
the error increases, at seven inches itis 1 per cent., at two inches 10.6 
per cent., after which it increases very rapidly. When two sources of 
light are compared with each other these errors tend to balance and the 
final error is only the difference between the two; the balancing will be 
more perfect if the intrinsic brightness of the two sources is the same 
and if the more distant source has a larger area than the nearer one; the 
errors would be exaggerated if a very brilliant small source at a distance 
is compared with a nearer less powerful source but of larger size. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 

Public Telephone Stations in Norway. Elek. Zeit., Dec. 3.—An_ illus- 
trated description of the transmitters in the public stations in Christiana, 
which require no attendant and will operate when the fee is inserted; it 
is the Jacobsen system and is quite simple. Telephony has made very 
extensive progress in the Scandinavian countries; in Christiana there is 
one telephone for every 35 inhabitants, in Stockholm one for every 18 
and in the small town of Marieham, in Finland, there is one for every 13; 
in Christiana the charge in public: stations is a trifle less than 3 cents, 
which though very small, 1s nevertheless much greater than the cost of 
the service, which latter, including the interest and reserve fund, was 
only about one quarter of the above charge, so that a charge of less than 
half the above amount would still yield a good profit; many of the large 
stations in Christiana are provided with the self-collecting arrangement 
mentioned above. 

Machine Telegraphy. Devaney. Lond. Elec. Rev., Dec. 4.—A com- 
munication in reply to a recent unfavorable criticism of his system in 
that journal; the criticism claimed that the system was an ingenious 
eembination of devices which have been tried -or abandoned; he shows 
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that this would apply also to many of the successful applications of elec- 
tricity and is theretore no argument against it. Since the original article 
was prepared important progress has been made in the direction ot high 
speed; 8000 words per minute were transmitted through an artificial line 
of 250 ohms, 295 microfarads, with 115 volts; this corresponds to a speed 
of the perforated tape of 27 feet per second; such a high speed would be 
impracticable for regular work, but it shows the superiority of the trans- 
mitter and receiver; he has used the same tape over 100 times before it 
showed signs of wear; the moist receiving tape will remain in good con- 
dition for six weeks; he has obtained fairly good signals with tape four 
months old; an instantaneous start at 20 feet per secund is possible; he 
estimates that with copper wires of about five ohms to the mile good 
signals can be obtained at from 1000 to 3000 words per minute, over dis- 
tances from roo to 500 miles and with wire of 850 pounds or about one 
ohm per mile, or 1000 words per minute over a circuit of 1000 miles. 


Telephone Trunk Line System in Great Britain. Gavey. Lond. Eilec., 
and £iec. Eng., Dec. 4; a reprint of the abstract of the discussion of his 
recent paper; the Lond. Zéec. Rev. contains it more briefly.—In general 
the paper was greatly praised by the speakers but the discussion does 
not appear to contain much of special interest, consisting chiefly of 
questions, to which the author replied. Regarding the effect of railway 
currents on telephone circuits, he stated that if metallic loops are used 
under the conditions laid down 1n the paper, such circuits would be abso- 
lutely free from the external disturbances ; single wire lines cannot be 
protected. Swinton called attention to the great cost of holding a trunk 
line until the one who was called could be reached, and suggested that 
some arrangement should be made for a small charge for making appoint- 
ments. Preece remarked, among other things, that the electrostatic 
capacity was very much increased 1n dry weather and in wet weather the 
electrolytic action produced a dulling effect on the current, with the 
result that there was no gain in speed by putting in leaks of that kind, 
but when they were inductive leaks an improved rate of working was 
obtained. Gavey, in reply to questions, stated that they had eliminated 
induction by means of crosses on parallel lines 30 to 40 miles long; the 
system of twist wires was by far the best way of avoiding induction ; the 
minimum gauge of wire adopted by the department was 150 pounds per 
mile ; by using a smaller gauge the lines were exposed to serious danger 
from gales and snow storms. 

Telephone Newspaper. Zeit. f. Elek., Dec. 1.—A reprint of the daily 
programme of this novel enterprise, descriptions of which were given in 
these columns several years ago; in this plant news 1s distributed con- 
tinuously by telephone during the whole day, including some entertain- 
ing matter in the evenings, among which is always the overture at the 
opera house whenever there is a performance; it appears from the pro- 
gramme that stock quotations are given for 15 to 20 minutes about every 
hour or two; every few hours there is a review of the principal news 
items that have been transmitted before; the number of subscriptions 
has at present reached 6oco, including a length of wire amounting to 330 
miles; it is stated that it is now possible with the apparatus in use to 
transmit simultaneously to 20,0co subscribers with sufficient loudness. 


Disturbances in Telephone Lines Due to Neighboring Currents. 
Wiet.isspacH. Bul. Soc. /nt. des Elec., August, October.—A_ reprint, 
apparently in full, of his Geneva Congress paper, which was noticed in 
the Digest, Sept. 5 and 26. 

MISCELLANEOUS. 

Prises. Bul. Soc. Int. des Elec., November.—A list of the prizes and 
conditions offered by the Industrial Society of Mulhause for 1897, all of 
which are for electrical subjects. 

Geneva Congress. Bul. Soc. Int. des Elec., August, October.—A long 
reprint of a number of the papers read at this recent congress, all of 
which have already been noticed in these columns. 





Lightning in California. McAnpie. Jour. of Elty, September.—A 
tabulated record showing the distribution of thunder storms in California 
where they occur throughout the whole year, although the damage done 
is not nearly as great as that done by lightning east of the mountains. It 
is followed by a short article referring to some interesting experiments 
on atmospheric electricity made by the United States Weather Bureau 
with kites of the Hargrave pattern, which are flown by means‘of fine steel 
piano wire from the roof of a high huilding ; the general points brought 
out were that there was an increase in the potential with the elevation, 
that the potentials were generally high, sometimes thousands of volts, 
that sparks could be obtained from a perfectly cloudless sky, even at an 
elevation not exceeding 500 metres, and, finally, that during the thunder 
storms the phenomena are usually pronounced. 

Electricians’ Slide Rule. Low. Jour. of El'ty, September.—The begin- 
ning of an articleon the Smith manifold calculator, which is merely a 
slide rule with the characteristics pertaining to the areas of the various 
sizes of wire in the B. & S. gauge, and with some functions of an elec- 
tric circuit as based on Ohm's law; the numerous calculations that can 
be made with it are enumerated, and each will be described. 

Electricity in Naval Life. Fiske. Elec. Eng., Dec. 16; a continuation 
of his long reprint.—He describes briefly, without illustrations, the 
position finders for both measuring and signaling, the principles being 
similar to those of the range finder. 
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New Books. 
X-Rays. By Edward Trevert. Bubier Publishing Company, Lynn, 
Mass. 78 pages; 42illustrations. Price, 25 cents. 


This little treatise is written in a popular manner and it consists 
chiefly of matter collected from the various technical papers and the 
daily press. After giving a short biographical sketch of Prof. Réntgen, 
in the first chapter are considered the principles of the induction coil, its 
construction and use. The various forms of vacuum tubes employed up 
to the time of the writing of this book are described and illustrated. The 
radiographs are, as a rule, very crude, being among the first taken in this 
country. The fluoroscope is described at some length, and various fluor- 
escent substances. ‘The book, as a whole, is of little value to those who 
have followed up the subject of R6ntgen rays in the technical press. 


‘* ELECTRICITY IN PATERSON.”—William M. Brock, general manager of 
the Edison Electric Illuminating Company, Paterson, N. J., is the author 
of a neat book intended for distribution among the patrons and friends of 
the company. The title of the work is ‘‘ Electricity in Paterson,” and its 
purpose is, according to its own announcement, ‘‘to present to the busi- 
ness man and everyday reader in simple language a comprehensive ex- 
position of electrical matters.” It treats of the practical application of 
electric currents, and by means of elementary illustrations these appli- 
cations are very clearly represented. The book will serve a useful pur- 
pose, and will no doubt be instrumental in dispelling from the minds of 
many of its readers the unwarrantable mystery that yet clings to the 
electrical business. The book is neatly bound and well illustrated. 


THE X-Ray OR THE PHOTOGRAPHY OF THE INVISIBLE AND ITS VALUE IN 
SuRGERY. By William J. Morton, M.D. Written in collaboration 
with Edwin W. Hammer. American Technical Book Company, New 
York. About 231 pages, g1 illustrations. Price, 5c cents. 

Judging from the number of books on R6ntgen rays which have lately 
made their appearance, one is led to believe that the subject is not los- 
ing interest and that the popular demand for such literature is on the 
increase. The authors of this book have made a fairly creditable attempt 
to supply a small share of this information. The iirst part of the book is 
devoted to an exposition of the electrical units and the elements of elec- 
tricity. The principles of the induction coil, the conservation of energy, 
thermal electricity, batteries, dynamos, methods of using coils, various 
forms of vacuum tubes, the construction and use of the fluoroscope, 
photographic apparatus, etc., are described. The authors then pass on 
to a consideration of the cathode and R6éntgen rays, the source of the 
latter and their dependence upon the state of the vacuum, etc. The 
fourth part of the book is devoted to setting forth the surgical values of 
R6ntgen rays and their use in dentistry. This is followed up by giving 
a number of radiographs, most of which are excellent. The book is 
written in a clear manner and is suitable for any intelligent reader de- 
siring to obtain a knowledge of the principal features of Réntgen rays 
and the methods of producing them. 


THE CHICAGO MAIN DRAINAGE CHANNEL. By Charles Shattuck Hill, C. E. 
The Engineering News Company, New York. 129 pages. 
$1.50. 

This work is partly a reprint of a series of articles published from time 
to time in the Engineering News, and partly new matter. It starts with 
a history of the inauguration of the project, and then proceeds to give a 
full and aceurate account of the whole enterprise as nearly as possible 
up to date, ending up with an appendix on the effect of the drain- 
age canal on the level of the great lakes. This latter effect it 
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is estimated will amount to from o.2 to 0.4 of a foot in the 
level of Lake Michigan if the full amount of 0,000 cubic 
feet of water per second be allowed to follow through the canal. The 


area of Lake Michigan being 22,400 square miles, it would take about 60 
days of 24 hours to remove one inch in depth of water if it were drawn off 
at the rate of 10,000 cubic feet per second, and not replenished at all, so 
that the estimated reduction of level looks large. If, however, the fact 
be noted that 10,000 cubic feet per second is about 4 per cent. of the nor- 
mal discharge of water through the St. Clair River, which is the combined 
outflow of Lake Superior, Huron and Michigan, or about 15 per cent. of 
the outflow of Lake Michigan alone, the estimated change of level looks 
very moderate. The subject is treated in a thorough manner, and the 
book is to be recommended to all who are interested in hydraulic 
engineering. 
STREET RaILway INVESTMENTS. A Study in Values. By Edward E. 
Higgins. Street Railway Publishing Company, New York. 1895. 
102 pages. Price $2.00. 

The object of this work is to call attention to the relative values of 
street railway properties operated respectively by horse, cable and elec- 
tricity, and based upon data obtained during the past three years. The 
author has from this attempted to predict the limits of the gross and net 
earning power of any road under different conditions of traffic. He 
points out that the securities of the present day are greatly over-valued, 
due to the purchase of old lines at high prices, the expense of recon- 
struction, reorganization and the development of new properties. This 
is particularly so in lines operated in small cities of about 20,000 people 
or less. The more perfect motive power has increased the profits enor- 
mously, which facts, however, lead to over-capitalization, a result espe- 
cially prominent in electric railways, and one likely to render such roads 
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unable to pay interest on their mortgage indebtedness in cities up to 
25,000 population. The author has based his estimates on the operating 
expenses as compared with the percentage of passenger income. A data 
sheet supplements the work and gives statistics pertaining to 145 roads, 
13 of which are suburban. The facts contained in this table show re- 
spectively the statistics of capitalization and operation. The former in- 
cludes the miles of track, capital stock, funded debt, capital liabilities, 
floating debt, each calculated for the total amount, per mile of track and 
per capita, while the statistics of operation include the population, car 
mileage, passenger income, operating expenses and net earnings. This 
work sets forth the underlying conditions which determine the success- 
ful operation of a road, and when the same is likely to prove a successful 
venture. The book will be found of value to those contemplating in- 
vestment in street railway enterprises. 


Excelsior ‘+ 97’’ Arc Lamp. 








The Excelsior Electric Company, of New York, has brought out a new 
type of enclosed arc lamp, for constant current, constant potential or 
alternating current, which possesses several features of interest and 
novelty. 

The lamp is 35inches high over all, and of graceful and pleasing design. 
It burns but one set of carbons in 15 hours’ service, the top carbon be- 
ing 5g inch diameter by 14 inches long ; the bottom 14 inch diameter by 12 
inch long, and it is claimed that the pressure to maintain the candle 
power will not vary more than one volt. 

The mechanism of the lamp is in many respects novel. At the top of 
the frame is a sprocket wheel whose shaft, carried ona tilting bearing, 
can be lifted by a magnet spool inseries withthe arc. Over the sprocket 
wheel runs a chain, one end of which is attached to each carbon. Run- 
ning against the sprocket wheel, and loose on the same shaft, is a worm 
wheel, a ratchet clutch being cut on the adjacent faces of the sprocket 
and worm wheels. When the tilting frame carrying these wheels is 
lifted by the magnet, a spring forces the sprocket and worm wheels to- 
gether, locks the ratchet clutch, and the sprocket wheel revolving a few 
degrees opens the arc. 

The vertical worm, which engages with the worm gear, is driven by a 
ratchet mechanism worked by the shunt. The armature of this coil 
carries an iuterrupter similar to that on a vibrating bell. When the in- 
creasing resistance of the arc causes sufficient current to flow through 
the shunt the armature is pulled against a spring until the shunt circuit 
is broken at the interrupter, when the vibrating action sets in, turning 
the worm and very slowly revolving the gear and sprocket, thus shorten- 
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ing the are. In practice this proves to be a most sensitive and delicate 
regulation, an addition of one volt to the normal potential difference 
across the arc being sufficient to set the shunt vibrator in operation. 

In other enclosed lamps the heat of the arc soon reaches the working 
parts, causing the resistance of the shunt coil to rise, and hence length- 
ening the arc and causing a circuit of such lamps to constantly increase 
in resistance. This difficulty has been largely overcome in this lamp by 
the use of German silver wire on the shunt coil, the resistance of this 
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wire increasing very little with temperature. In order to prevent sparks 
at the vibrating break the coil is wound with a resistance of nearly 1700 
ohms. 

When arranged for constant-current circuits these lamps are provided 
with the usual automatic cut-outs and switches for short-circuiting. Ar- 
ranged for constant potential, the cut-out is omitted and a resistance of 
German silver wire wound in the upper case is provided. 

The difficulty of properly cleaning and trimming many of the enclosed 
arc lamps now on the market led Mr. William Hochhausen, the designer 
of this latest addition to the products of this company, to pay particular 
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attention to this feature in his new lamp. In position for trimming, both 
carbon sockets are easily accessible without removing the globe and 
permit the insertion of the carbons quickly and without disarrangement of 
the lamp mechanism. At the bottom of the globe is the ash pan, which 
is held in position by a spring. ‘To trim the lamp this is thrown back out 
of the way, where it remains automatically, and the door ir the upper 
part of the casing is opened, exposing the upper carbon socket. The 
mechanism, however, is not exposed to the weather by opening this door. 
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An Interesting Three-Phase Plant. 


An interesting though small three-phase power transmission plant has 
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Fic. 1.—GENERATING PLANT AT ITASCA. 


been installed at Itas- 

ca, Wis., where the | 

shops, round-houses, Br 
and storerooms of the | 
Chicago, St. Paul, 
Minneapolis & Omaha 
Railroad Co. are lo- 
cated. In their oper- 
ation the company 
utilizes power for an 
average of 12 hours 
per day and steam the 
entire 24. About a 
mile and a quarter 
away trom Itasca ex- 
tensive docks have re- 
cently been built and 
on them has been con- 
structed a warehouse 
1500 feet long and 300 
feet wide. Boats are loaded and unloaded on 
one side of the dock, tracks are laid the entire 
length of the opposite side and the cars load 
and unload their freight at any point in the 
warehouse. 

The protection of the warehouse from fire, 
containing as it does many thousand dollars’ 
worth of property, was one of the first con. 
siderations after the construction of the build- 
ing and naturally the first idea was the pur- 
chase of a steam plant and pump. About this 
time the attention of the railway company 
was called to the numerous power transmis- 
sion plants which the General Electric Com- 
pany had installed, and it was not loth to 
take advantage of the merits of the three- 
phase system of transmission. The result is 
that at the present moment a750 gallon pump 
is operating, and incandescent and arc lamps 
are scattered over the warehouse and dock, 
the shops, roundhouse and other buildings at 
Itasca, all operated by current from the power 
plant. 

The electriccurrent is generated from a 
General Electric 100-kw three-phase genera- 
tor, at a voltage of 2000 volts, this voltage 
having been adoptedin order to do away with 
the necessity of step-up transformers. The 
generator is driven at a speed of goo revolu- 
tions per minute by a Ball & Wood engine of 
110 horse-power. At the dock the pumping 
plant isinstalled. This consists of a 75-hp Gen- 
eral Electric 200-volt induction motor coupled 
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to a Gould double-acting pump having an output of 750 gallons per min- 
ute, operating at 80 pounds pressure and competent to throw four effective 
fire streams upon the docks and into the warehouse. 


The; dock warehouse is provided with five fire 
Stations, fitted with electric fire-alaym appar- 
atus for transmitting signals between the docks 
and the engine house ; also switches connecting 
the motor and the pump to the power wires. 
Hydrants and reels are suspended from the walls, 
each reel having 100 feet of hose, so that after 
the fire signal has been given from the engine 
house, one man can carry hose and water to the 
fire in from 1o to 3oseconds. A fire corps has 
been organized and the men are drilled three 
times each week. 

The railway company by this installation is en- 
abled to save the expense of an engine and 
pumping plant at the dock, besides effecting 
considerable economy in the operating ex- 
penses. In addition to current furnished the 
pump the generator also supplies electricity to 
12 alternating-current arc lamps on the dock. 
Over 200 16-cp lamps are required to light the 
warehouse, and in Itasca itself about 150 more 
16-cp incandescent lamps are also installed. The 
insurance companies have, it is stated, ex- 
pressed satisfaction at the adoption of electri- 
city. 


An Auto-Car Battery. 


In THE ELECTRICAL WORLD of Dec. 5, page 705, 
was published an article under the above title, in 
which were given two tables of laboratory tests 

+ of the Faure-King 

7 type of cell. Through 

| an error the main col- 

; umn headings were 

not properly spaced. 
In both tables the 
words ‘‘Charge” and 
‘‘Discharge” were 
made to apply to five 
columns each. The 
word ‘Charge,” in 
both cases, should 
have applied only to 
the second column, 
headed ‘‘Rate Amps,” 
and the word ‘ Dis- 
charge” should have 
covered the remain- 
ing columns, which 
numbered nine in all. 
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Natural Waters and Their Effects in Steam Boilers. 


BY GEORGE W. LORD. 


It is well known to all competent observers that the usual system of 
boiler management as practiced in the average power and lighting 
plant to-day is accompanied with a great waste of fuel and much wear 
and tear as regards its boiler equipment. Further, that comparatively 
little attention has been paid to this matter either from habitual indiffer- 
ence to its occurrence or from want of information as to causes. Even 
inthe best organized and conducted plants this condition is known to 
generally prevail, and it is difficult to assign any intelligent reason why 
this is so, yet it is manifest that any neglect or abuse of the steam- 
boiler equipment must directly and greatly affect the eco- 
nomical management of any power plant, its prosperity and 
dividend-paying power. The prodigious amount of _ study, 
labor and profound thought devoted by mechanical experts to the 
perfection of modern types of boilers should stimulate and encourage 
boiler owners to treat these beneficent inventions with the most pains- 
taking and conscientious management, so as to develop their high proved 
evaporative and economic powers. It may be said that in the great ma- 
jority of power and lighting stations, however, a saving of from 10 to 25 
per cent. can easily be attained in the cost of operation and maintenance 
of steam boilers, would their proprietors only show a greater disposition 
to observe some of the fundamental principles underlying efficient boiler 
management. One of the chief factors to be sought in the promotion of 
economical boiler service is the attainment of a supply of pure and 
natural water; if this is overlooked endless trouble, annoyance and ex- 
pense will inevitably follow from boiler incrustation, perhaps associated 
with corrosion and wasting away of the material which, more than all 
other causes combined, handicaps the usefulness of steam _ boil- 
ers, leads to explosions and consigns them, long before their 
time, to the scrap heap. A hittle calculation will show that 
a 100-hp boiler working 1o hours a day and 300 days a year and evaporat- 
ing say 15 pounds of water per hour for each horse-power developed, and 
allowing 30 grains of solid matter in solution, the quantity of water 
evaporated will be 4,500,000 pounds, or 540,000 gallons, and the amount of 
solid matter 2314 pounds, or a little over aton. This collected matter 
would, of course, exist in a boiler were it not removed regularly. All 
waters are more or less impregnated with dissolved and suspended im- 
purities, and include common salt, sulphate of lime and several other 
constituents of rocks. When such waters containing dissolved and sus- 
pended impurities are fed to steam boilers, the fixed and non-volatile 
nature of these substances ensures their remaining behind in the boiler, 
and where subjected to high temperatures of heat, will finally become 
baked and firmly attached to the tubes and the shell, forming boiler 
scale, which prevents the water from coming into contact with the iron, 
and by resisting and obstructing the passage of heat to the water not 
only occasion a great loss of fuel, but imperil the boiler parts by causing 
bulging, blistering and bagging, leading also ina large degree to boiler 
explosions. 

The extent of wasted energy brought about by incrustation is gener- 
ally not appreciated. A scale of only one sixteenth of an inch in thick- 
ness will interpose so much heat between the iron and wateras to require 
12 per cent. more fuel than when the boiler is clean; while a scale of one- 
fourth of an inch 1n thickness will require an expenditure of more than 
double this quantity of fuel to perform the same duty asa boiler with a 
clean shell and tubes. 

There is no more perplexing problem confronting power-station owners 
than the method by which to combat and prevent this condition. It is 
true the market is flooded with many articles containing 50 to 60 per cent. 
of harmful tannic acid mixed with grape and cane sugars, which generate 
acetic acid in the boiler water under steam, and further mixed with 
caustic alkali. Such materials are more harmful than boiler incrustation 
itself. Fluid vegetable extracts, which always contain predominating 
quantities of acids, mostly tannic acids, should never be used. In fact, 
all fluid articles should be handled with grave suspicion: They contain 
a large quantity of gummy and resinous materials, which interfere with 
the operation of the valves and other boiler accessories. 

The writer has found that the most successful chemical re-agents 
employed include such chemicals as sodium fluoride, sodium tannate, 
tri-basic sodium phosphate and barium salts, etc., which should be care- 
fully compounded together according to the analysis of the water to be 
purified. These salts chemically appropriate the acid part of the basic 
earths forming boiler incrustation and by converting them into soft snow- 
flaky precipitants which are held in suspension in the boiling currents of 
water prevent sedimentation and the formation of scale. Besides, these 
reagents will neutralize any acids present in the feed-water, which neu- 
tralizing action is of the utmost importance and is the only method by 
which to prevent corrosion. Of late years distilled mineral oils have 
been used a great deal, but as the evils attending their use are gradually 
becoming known, tkey are rapidly falling into disuse and disfavor. 
Aside trom the danger incident to the presence of these inflammable oils, 
they invariably promote bad leakage of the boiler parts, the burning and 
crystallization of the material and the over-heating of the plates. Some 
engineers claim that when oil is intelligently used these evil effects can 





THE ELECTRICAL WORLD. 795 


be obviated, but in the opinion of the writer their use is attended with so 
many bad results that they should be abandoned. These hydro-carbon 
oils are very penetrating as may be seen in the removal of rust from 
tools, and in penetrating the boiler joints. they so lubricate these 
parts that the forces of expansion and contraction soon cause 
them to leak badly, thus bringing conditions which are a bane to all care- 
ful engineers. O11 also intends to throw down the scale in large fragments 
which accumulate over the furnace plates, producing over-heating, 
bulging and blistering, while seriously obstructing the circulation cur- 
rents. Oil, when it works its way back of boiler scale, detaches the scale 
which falls off, thereby bringing into instantaneous contact the cold water 
in the boiler and the hot overheated places on which the scale was at- 
tachec, resulting in such a dangerous molecular contraction on this part 
of the plate that it 1s liable to fracture. 

Every case differs and every remedy must differ likewise, so that it is 
only by advising with reliable experts that the best effects can be ob- 
tained. 


Automatic Motor-Starting Rheostat. 


The illustration given herewith represents a front view of a heavy- 
current motor-starting rheostat made by the American Rheostat Com- 
pany, Milwaukee, Wis. Besides this type the company makes separate 
rheostats for light and medium currents; also a rheostat with automatic 
release and overload device for the protection of motors from overload, 
broken current, short circuit or lightning. 

This device dves away with the necessity for fuses and can be in- 
stantly set for any degree of overload up to 50 per cent. of the rated cap- 
acity of the motor. 

The automatic motor speed regulating rheostat made by the American 





MorTor-STARTING RHEOSTAT. 


Company is extremely simple in design, and the dynamo field rheostat is 
made in any required size. 

The American Rheostat Company claims that its rheostats embody 
substantial advantages over the older types. They are simpler in con- 
struction and thoroughly practical and reliable in action. The length of 
the automatic brake is much greater than that of older forms and the 
constant arcing, itis stated, produces no damage whatever to contacts or 
slate. 

The best of materials enter into the construction of these rheostats, 
and this combined with skilled workmanship enables the company to as- 
sert with confidence that its rheostats are second to none. 

The rheostats are finished with marbleized slate front and japanned 
iron work, and are very ornamental in appearance. 


Rontgen-Ray Apparatus. 





Messrs. Elmer G. Willyoung & Co., Philadelphia, for which firm Mr. 
James G. Biddle, Drexel Building, Philadelphia, is sole selling agent, 
have been engaged for some time past in developing apparatus for prac- 
tical R6ntgen-ray work with particular reference to the needs of physi- 
cians and surgeons. They have adopted the single induction coil type 
of apparatus as distinguished from the high frequency or ‘' Tesla” coil on 
account of its simplicity, ease of manipulation, cleanliness and noiseless- 
ness. 

In Fig. 1 1s shown one form of the induction coil. These coils are all 
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sectionally wound, the sections being but one eighth inch wide and separ- 
ated from one another by insulating sections of about one fifteenth inch 
in thickness. The sections when assembled are subjected to a special in- 
sulating process unique with Messrs. Willyoung & Co., by which they are 
encased in a solid mass of high melting-point insulation compound from 
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Fic. 1.—INbDucTION COIL. 


which air has been perfectly excluded. When air is present static elec- 
trification takes place, and the consequent bombardment of the insulation 
eventually softens and breaks it down. It is claimed that these coils are 
the only ones made embodying this valuable point. By it the usual loss 
of energy in the secondary, due to static electrification and general 
leakage, is greatly lessened, and the entire energy of the spark is avail- 
able at the secondary terminals. 

With the increasing use of R6ntgen-ray plants in hospitals and public 







Fic. 3.—RGNTGEN-Ray Focus TuBE. 


institutions has come a demand for a means of running the 
induction coil from ordinary commercial lighting circuits, and 
until recently this has been impossible, save on very small coils. 
To meet these conditions Messrs. Willyoung & Co. have de- 
vised the form of rotary break shown in Fig. 2. It consists ofa 
small ,,-hp motor with vertical shaft. Above the motor is held, 
by a suitable casting, a can made up ot two concentric cylinders 
joined by a ring. ‘The motor shaft passes up through the 
central cylinder, a stuffing box being thus avoided. A break 
wheel made up of heavy brass casting, with a section of slate let 
into its periphery, is hung from the motor shaft and revolved 
by it. It lies well down in the can which is filled with distilled 
water wheninuse. A hard rubber lid carries the brushes and 
covers the can so as to prevent any rise of the water. The 
break wheel has three makes and breaks per revolution, and 
may be run up to 2000 revolutions (6000 interruptions) per 
minute. This rate of interruption may be varied by means of 
an adjustable rheostat concealed in the base of the break 
and operated by a little slider. A condenser is placed about 
the terminals of the break. Current up to 15 amperesor over 
may be broken through this break during as longa time as may be desired. 

To meet the needs of hospitals and public institutions the complete 
Réntgen-ray generator shown in Fig. 4 has been devised. Here the coil, 
rotating break, condenser, etc., are all mounted upon one base. The sec- 
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ondary and spark points are adjustable. A Carpenter rheostat in the 
base of the apparatus regulates the amount of current passing through 
the primary of the coil, while the motor break regulator is operated by a 
projecting rod, asshown. To guard against accidentally throwing off 
the break while the coil circuit is still on, the W-S interlocking switch has 





Fic. 2.—RoTARY BREAK AND Moror. 


been devised. This arrangement makes the apparatus perfectly safe 
against short circuits, while at the same time preventing the annoyance 
of frequently replacing fuses otherwise ‘‘ burnt out.” A plug is provided 
for connection with a lamp socket. 

The adjustable condenser is a very valuable feature of the Willyoung 
coils. It is shown as combined with a coil in Fig. 1. A pivoted switch 
allows a greater or less number of sections to be thrown in as desired. 
By thus varying the condenser capacity the coil is brought into a condi- 
tion of resonance to adapt its discharge to the tube in use. 

After considerable investigation of the merits of vacuum tubes Messrs. 
Willyoung & Co. finally decided in favor of the ‘‘ Bowdoin” tube and 
made arrangements with its inventors, Profs. Robinson and Hutchins, of 
Bowdoin College, by which they became sole manufacturers. This tube 
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Fic. 4.—R6ONTGEN-Ray MACHINE. 


which is shown in Fig. 3, is claimed to be practically unvarying in its 
vacuum and not to blacken. It is said to be always ready for use and to 
instantly start off at fullefficiency. The tube has also very remarkable 
penetrating powers. 
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In Fig. 5 is shown Willyoung & Co.’s universal stand devised for sup- 
port of the tube. Byits use a tube may be placed in any position within 





Fic. 5.—UNIVERSAL METAL STAND. 


a cylindrical space six feet in diameter and six feet high. The stand is 
made of bicycle tubing and is very rigid under all circumstances. 


The * Booster slid Patent. 





A patent, apparently very broad in its scope, was issued on Dec. 8 to 
Mr. H. Ward Leonard, covering in its most recentform what has become 
known during late years as the ‘‘ booster” system, and owing to the im- 
portant postion held by the system in electrical engineering practice a 
more than passing notice of the matter may by justifiable at this time. 

The applications of the ‘‘ booster” system have reached into nearly 
all fields of modern electrical engineering. We find the ‘ booster” in 
use in the feeders of incandescent lighting systems for controlling the 
E.M. F. at the feeder terminals. It is also used for controlling the 
E. M. F. upon railway circuits, especially for long-distance work, also for 
controlling the charging and discharging current of storage batteries 
used in connection with lighting and railway circuits, and many engi- 
neers seem to feel that the applications of the ‘‘ booster” principle will be 
extended even more widely in the immediate future. 

There were no less than 13 interferencesin this case and during the many 
years that this controversy has been pendingin the Patent Office the uses 
of the ‘‘ booster” for the regulation of E. M. F. for various purposes 
have been steadily increasing and the issuance of a broad patent on the 
subject will come as a surprise to many who have supposed that the fea- 
tures of the modern ‘‘ booster” were the outgrowth of evolution rather 
than a specific invention. 

For the benefit of those of our readers not fully familiar with ‘‘ boos- 
ters” we will explain that 1n its commonest form a ‘‘ booster” consists of 
two dynamo-electric machines having their armature shafts mechanically 
One end 
of the ‘ booster” is usually a shunt-wound machine which is connected di- 


coupled together and each armature being in a separate field. 


rectly across the constant E. M. F. circuitand which consequently runs at 
a practically constantspeed. The other end of the booster has its arma- 
ture inserted in the path of the main current; forexample, ina feeder of 
a lighting system. The field in which this regulating armature revolves 
may be regulated independently of the pressure upon the lamps or other 
translating devices so that the E. M. F. produced by this regulating 
armature can be varied positively and thus the E. M. F. upon the feeder 
terminals can be held at the desired point even though the ‘‘ drop” in 
different feeders varies widely. 

The field winding for this regulating armature is sometimes series- 
winding with a variable shunt for regulating the E. M. F. produced by 
the armature. Sometimesit has a winding identical with that of a shunt 
machine, but the field winding being connected across the constant E. 
M. F. circuit instead of upon the terminals of its own armature and hav- 
ing a rheostat in circuit so as to vary the field strength and consequently 
the volts produced by the regulating armature of the ‘‘ booster.” 
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The most economical method of use, however, is to connect the field as 
in the last case, directly across the constant E. M. F. circuit, but to put 
in circuit with the field winding a reversing field rheostat. By this ar- 
rangement the regulating armature of the ‘‘ booster” can be made to 
not only assist or ‘‘ boost” the E. M. F. of the main source, but also by 
reversing the field magnetism it can be made to oppose the E. M. F. of 
the source and thus reduce the E. M. F. at the translating device below 
that of the main source. 

In this way an armature of, for example, ro volts can be used so as to 
cause a regulation at the lamps of 20 volts which, of course, means that 
such a ‘‘ booster” would be only one half the size of a ‘‘ booster” with- 
out the reversible E. M. F., and with a corresponding saving in first cost 
and efficiency. 

For controlling storage batteries the use of this ‘‘plus and minus 
booster” has of late almost entirely supplanted the former method of 
using rheostats and ‘‘ regulating end cells” for controlling the current 
through the battery under conditions of charge and discharge. 





Upton Long-Burning Lamp. 


The Standard Thermometer & Electric Company, Peabody, Mass., has 
always endeavored to meet promptly any improvements in arc lamp 
manufacture, and with the advent ot the long-burning arc lamp it com- 
menced to experiment in this direction, finally producing a lamp of this 
nature, which it claims has such superior qualities as to command quick 
success. The new long-burning lamp this company now presents, and 
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1.—Upton Arc-LAMpP. 


which is illustrated herewith, is beautiful in appearance, and combines 
perfect steadiness of burning and light. It encroaches upon important 
footholds of the incandescent lamp, in that in its construction it permits 
of satisfactory operation whether made 12 or 36 inches in length 
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thus admirably adapting it for show windows, low ceilings, etc. The 
lamp is made in 11 parts, including resistance, inner globe, outer globe 
and cover, 

The central feature is a brass pipe which acts as a support for the 
solenoid, guide for the carbon holder and cylindrical armature, and at 
the same time is the skeleton or frame forthelamp. Thesolenoid, which 
is a perfectly ventilated magnet, is made large enough to admit of its 
being easily slipped over the top of the brass pipe. and rests on a ventil- 
ated shoulder on the pipe. 

The cylindrical armature, which acts as carbon rod, controller of the 
arc and dash pot, is made of a metal influenced by magnetism and 
threaded at the lower end so as to receive the carbon holder and travels 
inside of the brass pipe. 

The upper carbon holder, which is screwed to the end of tke cylindrical 
armature, is a new and entirely novel feature. The carbon is slipped 
into the clamp, which automatically makes a good contact and positive 
alignment. The construction of the carbon holder_is such as to provide 
for any expansion or contraction developed in the lamp, and makes it im- 
possible tor the carbon to drop out. 

The cap is screwed onto the top of the brass pipe and makes an air- 
tight joint, also serving as the base to which the insulating lamp hanger 
is attached. This cap extends 
downwards in the shape of a rod, 
at the lower end of which is an 
enlargement which serves as a 
plunger tor the dash pot. 

The support for the inner globe 
is provided with a threaded hole 
and is screwed onto the thread on 
the base of the brass pipe, thus 
making an air-tight passage for the 
carbon. The lower portion is 
flange shaped and threaded or. the 
inside to receive the inner globe. 

The inner globe is provided with 
a thread at the top which fits into 
its holder and when in position 
forms an air-tight joint between 
the inner globe and its holder. 
The lower carbon-holding device 
also serves to hermetically seal the 
lower part ot the inner globe, and 
like the upper carbon holder auto- 
matically aligns the carbon and 
provides for expansion and con- 
traction. The turn of one thumb- 
screw at the same time fastens the 
carbon and seals the inner globe. 

The resistance is fitted beneath 
the solenoid to the brass pipe, and 
is provided with a changeable cut- 
out, enabling the lamp to burn on 
a variable voltage. The outer 
globe has no opening at the bottom 
and atthe top is provided with a 
clamp which holds it firmly to the 
lower portion of the cover, thus 
forming a shadowless support. 

The salient features of this lamp, 
to which the manufacturers invite 
attention, can be briefly summed 
up as follows : 

It is absolutely free trom mechanism; it has no parts to wear or become 
gummed; no carbon or guide rods to polish. 

In placing the resistance under the solenoid, instead of above and close 
to the ceiling, the fire hazard is reduced to a minimum and objections of 
insurance inspectors are overcome. 

The absence of all clutches, gears, frictions and other methods for 
escapement of the carbon insures an absolutely steady white light. The 
are controlling device maintains a steady voltage at the arc, overcoming 
the blue-tinted light occasioned by improper escapement mechanism. 

The method of securing the inner and outer globe renders the lamp 
entirely free from shadow, and the trimming arrangements of the lamp 
reduce the labor to a minimum. 

This lamp was designed by Mr. Henry Hallberg, electrician for the 
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company. 


A Novel Trolley Crossover. 





An illustration of the truth of the adage, ‘‘ Necessity is the mother of 
invention,” is furnished in the ingenious method by means of which the 
engineers of the Hingham Street Railway, of Hingham, Mass., overcame 
an obstacle this Summer in the form of the trolley wire of the New York, 
New Haven & Hartford Railroad. The Nantasket Beach branch of the 
latter road was formerly a steam railway but is now operated on the 
trolley system, and current is, by this means, furnished at a high voltage 
to large motor cars. The rival street railway and the Nantasket Beach 
Road intersect at three points of their lines. The officials of the latter, 
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using as an argument the difference of potential between the two trolley 
wires, entered into litigation which resulted in a decree of the court pro- 
hibiting the installation of any form of the many admirable and safe 
patent trolley crossovers commonly used at the intersection of street 
railways. Asa result the engineers and constructors of the Hingham 
Street Railway adopted the following plan: 

Two heavy poles were erected along the line of the street railway, one 
on either side of the tracks of the Nantasket Beach road and as close to 
them as allowable. On each of these poles at a distance of 18 feet above 
road grade was bolted trussed iron brackets, to which the railway trol- 
ley was anchored on either side of the Nantasket Beach line. This left 
unobstructed the space above the tracks of the latter. To complete the 
trolley connection of the street railway a counterpoised “ gate,” swing- 
ing in a horizontal plane, was pivoted in a ball bearing upon one of the 
brackets. The lower member of the “ gate” carried a light steel channel 
which received the trolley wheel when the gate was swung into position. 
A tap wire connected the trolley wire and the trough. 

Upon the arrival of a street car on the spot the conductor turned a 
lever at the base of the pole, swinging the gate into position. After the 
car passed over, the gate swung itself back to its place parallel to the 
tracks of the Nantasket Beach line and out of the way of travel on either 
road. Although a makeshift, anda very expensive one at that, the device 
was successful as far as such a roundabout method could be. In every 
way inferior in convenience, durability and safety to the many patent 
trolley crossovers on the market, the swinging trolley gate was, never- 
theless, a very ingenious solution of a problem developed by the unfor- 
tunate circumstances attending the case. 


Fan Motor. 


The North American Electric Company, 181 William Street, New 
York City, is manufacturing a type of fan motor which promises to find 
a large sale during the coming season. This machine is substantially 
constructed of the best material, and the North American Company 
claims that it is the most efficient motor on the market. The motors may 
be used for other power purposes in addition to the operation of fans. 
In running sewing machines they are doing excellent work and are 
meeting with an increasing demand for this particular use; they have, also, 
a promising outlook for dental lathe work. For the operation of kineto- 
scopes these motors have been used for several years with satisfaction. 

A new bracket recently put upon the market by the North American 
Company is an admirable device for directing a current of air toany part 





Motor BRACKET. 


of the room. Itistheinvention of Mr. Fuller, of the company. It con- 
sists of a substantial plate of brass or iron supporting a table hinged to 
a vertical post resting in sockets projecting from the plate. The motor 
being placed upon the table may be swung around in any direction and 
tilted at any angle by the aid of athumbscrew. This bracket may be 
used in connection with any make of motor and for other purposes. The 





BrusH-HoLper. 


new patented brush holder brought out by the company last season has 
proved to bean excellent improvement and isa very desirable feature of 
its motor. The pressure of the brush upon the commutator is easily 
regulated and any desired tension may be readily obtained. The brushes 
are removed and renewed with facility, and those who have had 
annoying experiences with brushes will no doubt appreciate the advan- 
tages offered by the North American Company’s improvement. 











Sinancial 3ntelligence. 


THE ELECTRICAL STOCK MARKET. 


NEw YORK, Dec. 19, 1896. 


ELECTRICAL STOCKS.—Weakness characterized the entire list, and 
declines were general. General Electric closed with aloss of 1%, as compared 
withthe last quotation, while the preferred stock remained unchanged. West- 
inghouse preferred advanced 1 point, Storage Battery, common and preferred, 
both lost about 1 point. 


TELEGRAPHS AND TELEPHONES.—Telephone stocks are the only ones 
that show any improvement over last week’s quotations, while the telegraphs 
were all weak. Bell telephone advanced ¥% of a point, closing at’210 bid, New 
England 1%, closing at 303. Western Union suffered a sharp decline, closing 
at 82 bid, which priceis 4% points lower than last week’s closing quotation. 





TRACTIONS.—The market for street railway securities was featureless 
during the week, declines being the rule. The only exceptions were North 
Shore Traction preferred, and Union Railway (Huckleberry), the former ad- 
vancing 2 points and the latter 1. Brooklyn Rapid Transit stock dropped 1 
point ; Buffalo Street Railway, 1; Columbus Street Railway, 2; New Orleans 
Traction, 2; West End, common, 14%,and West End, preferred, 2. 


ELECTRICAL STOCKS. 








Par. Bid. Asked. 
Chicago Edison Com 100 es x 
Edison Electric Ill., . ee S00 99 101% 
* Brooklyn... 100 88 93 
“ “ oan kseravseWeccateceneesacags 100 RA es 
- - wae Re re 100 eo a 
Rie Ce ara cnn oa 5-4 60955: 980th erect eceseeces.es 100 7% 10 
Electric Storage Co. Philadeiphia. HUbseseereeeseesanee 100 27 28 
Electric Storage, pref. S6eOC choneeeeasese 100 29 3 
General Electric ,...... a eaeeu hones 100 3054 30% 
General Electric, pref. 100 i 73 
Westinghouse Consolidated, ‘com, 50 25 ee 
pref .. 50 51% 52 
BONDS. 
Edison Electric I11., New York.....ccssecceeees veenne es 80s 106 es 
Edison Electric Light of Europe.........ccececeees coos 200 75 85 
General Miectrie Co., GO. Gh. cvscccescevcvasecccvesce «+ 00 92% ee 


TELEGRAPH AND TELEPHONE. 











American Bell Telephone...........00. 100 210 es 
American District elegraph.. cecccccces 100 *29 39 
American Telegraph & Cable.....ccescccesveeecess 100 85 go 
Central & South American Telegraph...... ° es 00 124 127 
Commercial Cables, ..ccoccccccccccccccccccccesccccceses 00 150 172 
Erie Telephone...... cccccccccccccccccccccsccceseeese 00 65% 604 
New England Tele re eee ee 100 103 a 
Postal Tele graph- BOIS .ccccccccccccccccccccccccescess 300 92 04 
Western Union "EOIONTEDR ec cccccese peeamassesdeeesace’ SRD 82 82% 
ELECTRIC TRACTION STOCKS. 
Baltimore Traction....cccccccccccccccccccccsccsescccecs 25 17% 17% 
Brooklyn Rapid Transit....ccsessssecseeecseesrecevens 18% 20 
Brooklyn Traction. ccccccccccccccccccccceceeeeseseeeess 00 ee 14 
DEOL ccccccccsecccccccesesvecesesose 00 46 48 
Buffalo St. Ry..ccccccccccccccccccccccscccscccccecececss 100 76 78 
Cleveland Electric Ry...cssecscccccssccees eocccescccess 200 oe ee 
Columbus St. Ry..ccccccccccccccccscccccccccccccceceees 100 41 43 
Hestonville. ° eee 100 51 51% 
“ p a os 62% 
New Orleans Traction... Saar mead scorsia sn aes ae 10 12 
SOE concnnaeneseendnensceseoscss S00 40 5° 
North Shore Traction.” eos ccrccsoceonccccccccceseecese E00 aI 24 
ee ee 100 77 80 
Rochonten Bb. Bg sc cccinccccedscounceeccccenee csccccoes a, oe 17 20 
Steinway Ry.cccccscccccsccccccscces eb cceccccccces oe ee 45 5° 
Union chiway (Huckleberry) ach enhe oben occccceccces 99 ; 
Union Traction, rcts $10 Pd..sscecessseeeeceers ‘ — 12% 13 
West | End, Boston..... bnpeenonceceedsescnces 100 65% 66 
% PTOL cccccccccccesee coccccvcceccs 100 85 
Senne Traction...... oe eecesoccccceccesecccesosese 200 19 21 
+ " DEO sc cestococecseces ecesccocecesce 300 92 5 
BONDS. 
Brooklyn Rapid Transit 58. 1945.+sesessseseeseseeseses TOO 78% ee 
Buffalo St. Ry. 1St COM. 5S..seeeceecsecceressesesseceses O00 *107 109 
Cleveland Elec. Ry. 18t Mtge 58.....scecescccescessees OO 102 104 
*Columbus St. Ry. el GSrcccccccccccccccccccescccccses 100 94 96 
Rochester St. Ry. rst codbemocswoceeceasesvosec«oses. 900 = 98 
Union marl wow Huck chacrah ISt MEPS 58.ceeceeseves *102 105 
*Westchester Electric rst mtge 5s........-. aa op ea aie 100 100 103 





* With accrued interest. 


DIVIDENDS.—The Edison Electric Illuminating Company of New York has 
declared a quarterly dividend of 134 per cent , payable Feb. 1, 1897. 

The American Bell Telephone Company has declared a quarterly dividend 
of 3 per cent. and an extra dividend of 1% per cent., payable on Jan. 2 
next. 

THE EDISON ELECTRIC ILLUMINATING COMPANY OF NEW YORK 
reports gross earnings for November of $225,529.40, an increase of $33,491.68 as 
compared with the same month in 1895. The net earnings were $123,883.32, an 
increase of $29,930.96. 


Special Correspondence. 


New York NOTEs. 


Office of THE ELECTRICAL WORLD, ( 
252 Broadway. NEW YORK, Dec. 21, 1896. § 


COLUMBIA UNIVERSITY —We have received from Columbia University 
a set of five pamphlets announcing the courses of study in the Schools of Mines, 
Chemistry, Engineering and Architecture, and giving general and interesting 
information concerning the same. 

LARGE PLANT:-PROJECTED.—It is reported that the Edison Electric Il- 
luminating Company of Brooklyn, has purchased a plot of ground on the 
water front of Brooklyn for $260,000. The company intends, it is stated, to 
construct anelectrical generating plant of an aggregate capacity of 120,000 
horse-power. The building and machinery will cost $300,000. 


T. J. MURPHY & CO.,, 511 West Thirteenth Street, well known manufac- 
turers of switchboards and other electrical supplies, made an assignment on 
Dec. 11, to Fred Hulse of Monroe, Orange County, N. Y., giving a preference 
to the Eureka Tempered Copper Company, of Northeast, Pa., for $1597. The 
liabilities of the firm are reported to be $7000. The business was started in 
1892. 


ELECTRICAL WIRES ON THE BROOKLYN BRIDGE.—According to 
the report of the Brooklyn Bridge trustees for the year ending Dec. 1, 1896, 796 
electric wires and two cables are laid across the East River on the Bridge. 
Of these wires 714 are telephone, 55 Western Union Telegraph, ro Postal Tele- 
graph and 10 Gold & Stock. The number of wires in each of the two cables is 
not stated. The rental received for these privileges amounted to $23,884.76, of 
which the New York Telephone Company paid $20,824.76; the Western Union 
Telegraph Company, $1,650 and the Postal, $400 

THE ELECTRICAL TRADES SOCIETY of New York, has made such 
excellent progress that the Executive Committee and the members look for- 
ward toa large field of usefulness for the organization. The admission fee 
has been increased to $50, but asthe annual dues are but $25, which covers all 
the expenses, the cost of the valuable information furnished by the society is 
comparatively very slight. Kindred societies in Boston, Chicago and other 
cities are arranging to exchange information with the New York society, so 
that all the members in the different cities will benefit by this mutual inter- 
change. Manufacturers and wholesale dealers who have accounts with con- 
tractors, supply dealers and others connected with the electrical trade will do 
wellto communicate with Mr. A. P. Eckert, the secretary, at 229 West Twenty- 
eighth Street, New York City, from whom they can obtain information as to 
the society. 


PHILADELPHIA NOTEs. 


Branch Office of THE ELECTRICAL WORLD, | 
927 Chestnut Street, 
PHILADELPHIA, Pa., Dec. 18, 1806. { 


THE KENSINGTON ENGINE WORKS, Ltd., whose main office and 
works are at Philadelphia, Pa., have opened a branch office at 74 Cortlandt 
Street, New York City. 

NEW GENERAL MANAGER OF THE UNION TRACTION COMPANY.— 
At the meeting of the Board of Directors of the Union Traction Company, held 
a few days ago, Mr. John B. Parsons was unanimously elected vice-president 
and general manager. Mr. Parsons at present occupies a similar position with 
the West Chicago Street Railway Company and will assume his new duties in 
Philadelphia about Jan.1. He began his career at the bottom of the ladder, 
and in 1870 was aconductor on the Darby branch of the Chestnut and Walnut 
Street horse car line. 


BUFFALO | AND NIAGARA FALLS NOTEs. 


BUFFALO, N. Y., Dec. 18, 1806. 

A NEW NIAGARA POWER PLANT.—There is a talk of another power 
plant inthe gorge. H. C. Haskins & Co., of New York, and C. H. Haskins, of 
Buffalo, were here recently, and went down the gorge to the whirlpool, 
making measurements and computing the force of the water at several places, 
They went to Buffalo to have a conference with Capt. Brinker and others in- 
terested in the Gorge Railroad regarding a permit to develop the power. The 
Gorge Railroad Company has been offered inducements to allow the New 
Yorkers to go ahead with the work, and it is safe to say that electricity will be 
generated at Devil’s Hole. The planisto startin on a small scale, build a 
power house large enough to turn out 15,000 horse-power and then add to it as 
the circumstances demand. Ifthe co-operation of the Gorge Railroad Com- 
pany is obtained, a power company will be organized ot New York and 
Buffalo capitalists and the work will be carried on with all the speed possible. 
In making the surveys platforms were bolted upon the rocks 25 feet from 
shore, and on these platforms the water motors were tested. Men who had 
patent wheels worked from early in the morning till late at night, not even 
stopping when the sun went down. 





LL LAL A AS 
A 











800 


PROPOSED DEVELOPMENT OF POWER ON THE CANADIAN 
SIDE.—It is announced that the Cataract Construction Company, the parent 
ofthe Niagara Falls Power Company and the Canadian Niagara Power 
Company, will shortly begin work on the construction of a tunnel on the Cana- 
dian side of the Niagara River, to develop 25,coo electrical horse-power. By 
the terms of the contract with the Canadian authorities the privileges granted 
will lapse in 1897 if some work has not beendonein the meantime. The engi- 
neering corps it is stated, will soon be engaged making the necessary prelim- 
inary surveys and work will be pushed when once begun. That there will be 
industries to utilize the power isalready an assured fact. The Pittsburg Re- 
duction Company has secured a site in the neighborhood and the Carborun- 
dum Company announces that it will erect a plant on the Canadian side in the 
Spring. President E. G. Acheson, of the Carborundum Company, states that 
his company is practically forced to establish a plant on Canadian soil in order 
to protect its Canadian patents. Thecompany, it is stated, was doing a large 
business in Canada, when the Government stepped in under the provisions of 
the Patent Law and forced the company to either abandon its trade or give up 
its patents. The plant tobe erected on the Canadian side will require about 
200 electrical horse-power. 


THE CARBORUNDUM COMPANY’S works on the American side of the 
river are running full time and producing about 4000 pounds aday. The 
largest carborundum wheel ever made is now being turned out 
at the works. It is 36 inches in diameter and is being manufactured 
for the Howe Scale Company of Vermont. It is stated that car- 
borundum is entering new fields, and will in the near future re- 
place garnet cloth, which is used in polishing off the soles of shoes. It is also 
announced that carborundum is to replace ferro-silicon in the steel industry. 
Ferro-silicon 1s used to strengthen and harden steel, and in Germany alone it 
is estimated that 2440 tons is annually consumed by the steel manufacturers. 
It is stated that the superiority of carborundum over ferro silicon for this 
purpose has been established. Mr. E G. Acheson has, it is stated, devised a 
method of producing graphite and pure carbon in the electric furnace, which 
products are largely used in the manufacture of electric light carbons, etc. 
A plant will be erected in Niagara Falls, N. Y., for the manufacture of these 
substances and one will be erected on the Canadian side for the same purpose. 
Mr. Acheson, it is stated, in his new system develops graphite from carborun- 
dum. This is done by subjecting the carborundum toa much higher tempera- 
ture in the electrical furnace than 1s required for the production of the 
carborundum itself. It is really the result of the decomposition of the 
carbide. The pure carbon is produced by subjecting coke or impure carbon 
to a temperature in the electrical furnace sufficiently high to volatilize the ash 
or other impurities present. The company will simply produce the new car- 
bon, leaving its manufacture to existing concerns. 





WESTERN NOTES. 


Branch Office of THE ELECTRICAL WORLD, 
936 Monadnock Building, t 
CHICAGO, ILL., Dec. 17, 1896. 


MR. A. O, SCHOONMAKER, New York, the well-known importer of India 
and amber mica, in order to meet the demand from his Western trade, has 
opened an office in the Monadnock Building, Chicago, and will be represented 
there by Mr. John Child, who will carry a full stock of all grades of mica and 
will be prepared to fill orders promptly. 

MR. G. W. CONOVER has resigned his position as manager of the Perkins 
Electric Switch Manufacturing Company’s Chicago office, which position he 
has creditably filled for the past three years. He has not announced what he 
will engage in during the coming year, further than that he will remain in the 
electrical business. Mr. Conover is one of the pioneers in the electrical field, 
and has been engaged in its various branches for the past 15 years. 

MR. E. W. HAMMER, of the Cutler-Hammer Manufacturing Company, 
Chicago, has disposed of his controlling interest in that concern and will 
sever hisconnection with that company on Jan. 1, 1897. It is his intention to 
take a long and much needed rest,with the expectation, however, of continu- 
ing permanently in the same branch of the electrical business. Mr. Hammer 
states that he will always take a lively interest in the Cutler-Hammer Com- 
pany’s welfare, and hopes that it may receive an increasing share of the cour- 
tesy and patronage with which it has been so freely favored.in the past by the 
electrical business world. 


St. Louis Notes. 


ST. Louts, Dec. 18, 1896. 

OPENING OF BIDS FOR CITY LIGHTING.—April 9 has been set as the 
day on which will be opened the bids for ligating St. Louis for 20 years from 
Jan. 1, 1900. 

NEW STREET RAILWAY.—The South Broadway Merchants’ Association 
reported through the Railway Committee, and the report was adopted. that 
an incorporation be formed to secure a franchise and build a street railway 
over a route to be decided on later. The capital stock will be $6000, divided into 
The members of committee will subscribe for 


2zooo shares of $3 each. 1800 


shares. The association through a trustee will subscribe for the remaining 200 
-shares. The road will be known as the South Broadway Merchants’ Railway 
Company. 


LIGHT CONTRACT IRONCLAD.—The contract for lighting the city will 
tie the contractor's hands. If he takes the job at unprofitable figures and gives 
imperfect service, he will lose his contract and have his plant confiscated un- 
less he remedies matters. He will be fined to cents per day for each incan- 
descent lamp ordered and not put up, and so cents for each arc light. No pay 
can be drawn for lamps “ out of service,’’ and any incandescent lamp of less 
than 32 candle-power, and any arc lamp of less than 7oo candle-power will be 
“ out of service.” All lamps not changed within 30daysafter change is ordered 
will be considered “out of service.’’ A bond of $100,000 is required in addi- 
tion to 5 per cent. kept out of monthly payment, until a fund of $100,000 has 
been accumulated, which is designed to additionally protect the city against 
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damage. The contractor must begin the construction of his conduits and 
plant within 90 days after contract is approved. 


NEW LIGHTING CONTRACT.—The Supervisor of City Lighting, Mr. A. 
J. O’Reilly, gives the following interesting information in regard to the new 
lighting contract : There are 2268 arc lights in operation on the streets, and 257 
more have been ordered. There are 1329 incandescent lights on the streets, 
and 2376are in alleys and parks. The total length of streets now supposed to 
be lighted is 500.79 miles, and go miles of streets will require lighting, in addi- 
dition to above, within a few vears. To accomplish this and replace the incan- 
descen: lights on the streets 1451 lights, in addition to the above, will be re- 
quired todo the workthoroughly. If the alleys are to be lighted by arc lights, 
938 more will be required, and roo for parks, making atotal of sorz arcs. Of 
the above arc lights 292: may be replaced by about 17,526 incandescent lights 
and 2090 should be replaced by 6840 incandescent lights, so that if incandescent 
lights are to be substituted throughout for are lights, about 24,366 lamps will 
be required. For use ofarc lights on business streets or streets traveled by 
street railways and at intersection of steam railways with public streets, 2921 
arc lamps will be required. The lighting of residence streets, alleys and parks 
may be accomplished with about 6840 incandescent lamps. 


CANADIAN NOTES. 


MONTREAL, CAN., Dec. 18, 1896. 
NEW ELECTRIC LIGHT PLANT —An electric light plant is to be estab- 
lished in Shawville, Que. The town has offered 20 years’ exemption from 
taxation. : 


MUNICIPAL PLANT.—The City Council, of Chatham, Ont., has decided to 
submit a by-law providing for the expenditure of $15,000 in the purchase of a 
civic electric light plant. 

TELEPHONE EXTENSIONS.—The Canadian Telephone Company pro- 
poses to extend its line from Scotstown, vza@ Milan and Marsboro to Lake 
Megantic village. Electric light is also talked of for the village. 


PURCHASE OF TELEPHONE PLANT.-—J. F. McLaughlin, late of Toronto, 
has purchased the charter of the Spokane & Columbia Telephone Company. 
He intends to put inasystem at Rossland, B. C., first, then to extend it to 
Trail and from that point to Spokane. 


THE RENFREW ELECTRIC LIGHT & POWER COMPANY, Ltd., is 
applying for an Ontario charter. The place of business is to be at Renfrew, 
Ont., capital, $90,000. The applicants are W. A. Mackay, A. A. Wright, W. T. 
Guest, A. C. Mackay, H. Wright, Renfrew. 


CHANGES IN PLANS.—Some changes have been made in the plans of the 
Cataract Power Company, of Hamilton. It has been decided not to acquire 
DeCew’s Falls, but to cut across the country fora short distance with the water 
course. Prof. Paterson has made satisfactory arrangements with the St. Cath- 
arines Water Commissioners. The Cataract Company has closed contracts to 
supply power to the Hamilton Electric Light Company, and has applications 
for terms from a number of other companies. 

OTTAWA, ONT., Dec. 18, 1896. 

THE PARK & ISLAND RAILWAY COMPANY expects to have the power 
house at Lachine and St. Laurent in operation within 30 days. The line to 
Cartierville is also complete, so tar as the tracks are concerned, and the over- 
head work is now being constructed. This line will be put in operation ina 
month's time. 

ELECTRIC RAILWAY SYNDICATE.—A syndicate has been formed in 
Hamilton, Ont., for the purpose of purchasing the various electric roads run- 
ning out of Hamilton and alsothe Hamilton Street Railway. The Hamilton 
Radial Electric Railway and the Hamilton, Grimsby & Beamsville Electric 
Railway held their stock at a high figure, but the syndicate proposes to make a 
stiff bid for it. Mr. MacKenzie and Mr. B. B. Osler, of the Toronto Street 
Railway, are at the head of the syndicate. 

DUTY ON RAILS.—The case of the Toronto Street Railway vs. the Queen 
was before the Exchequer Court at Ottawathis week. It arises out of the 
question of the liability of steel railsto pay duty. The Exchequer Court, in 
the original case, decided against the appellants, and this judgment was sus- 
tained by the Supreme Court. The Judicial Committee of the Privy Council, 
England, reversed both decisions, but did not state the amount to be paid to 
railway company. A motion was then made in the Exchequer Court to fix the 
amount and award interest. Justice Burbidge decided that the judgment 
could not carry interest,and gave judgment in favor of the Toronto Street 
Railway for $56,044.17. 


ENGLISH NOTEs. 


(From Our Own Correspondent.) 


LONDON, Dec. 16, 1896. 

ELECTRIC LIGHTING AND TRACTION ENTERPRISES.—/7%e Electri- 
czan, in accordance with its usual custom, gave in its issue of Dec. 4 a complete 
list of the new electric lighting and traction enterprises advertised, according 
to law,1n the London Gazette. This year thereare 61 electric traction notices 
and 61 electric lighting notices, as against 37 and 41 respectively last year. 
Apart from the unusually large totals, there is considerable probability that a 
larger proportion than is customary of the schemes here foreshadowed will 
mature. 

THE DAVY-FARADAY RESEARCH LABORATORY.—The Prince of 
Wales has consented to open the Davy-Faraday Research Laboratory on Tues- 
day, Dec. 22. This laboratory, it will perhaps be remembered by your readers, 
has been founded by Dr. Ludwig Mond, F. R. S, in connection with the Royal 
Institution, as a memorial of the work done there by Davy and Faraday. The 
ceremony will take place in the theatre of the Royal Institution, where, at the 
special request of the Prince, Prof. Dewar will, after the opening ceremony, 
show some experiments illustrative of the use of liquid air in scientific 
research. 





DECEMBER 26, 1896. 


THE LONDON TRAMWAYS QUESTION.—The London County Council 
has actually taken a definite step forward in this matter. At its meeting held 
recently it decided, after a lengthy, but by no means lucid, debate, to 
adopt the general idea of purchasing for a sum of £675,000 so much of the tram- 
ways in the North of London as are within its jurisdiction, and to subse- 
quently lease the system to one of the companies now operating. The terms 
of the lease are that the operating company shall pay the County Council 
a fixed annual rental of £45,000, and in addition to this 10 per cent. of the in- 
crease of the gross receipts above the figure obtainedin 1895. Furthermore, 
if electric traction is adopted, the County Council is to have no less than 80 
per cent. of any balance that may remain in hand after the payment of interest 
upon the further capital outlay, at a certain specified rate. It cannot be said 
that from the point of view of the electric traction engineer this decision of the 
London County Council is a particularly favorable one. However, we must 
be thankful that electric traction isso muchas contemplated. No doubt, from 
the electrical point of view, it would have been better if the County Council 
had decided, as suggested, to straightway purchase the entire tramway sys~ 
tem of London and lease it toa powerful syndicate upon the condition that 
some approved form of mechanical traction was adopted. And it would, 
perhaps, have been better still if the existing companies had been granted 
long extensions of their leases upon the condition that they moved with the 
times in the matter of traction. 


THE TELEPHONE TRUNK WIRE SYSTEM OF THE UNITED KING- 
DOM.—The discussion on Mr. J. Gavey’s paper on this subject before the 
Institution of Electrical Engineers, which was brought to a conclusion at the 
last meeting was of a somewhat disappointing mature. As _ there 
are practically no competent telephonists in this country outside the Post Office 
and the National Telephone Company, and as these two are now practically 
one concern, the majority of the speakers naturally did not indulge in any- 
thing like searching criticism, but contented themselves for the most part with 
blessing the Post Office system. No doubt thisis very excellent and there is 
no doubt whatever that considerable thought and skill have been applied to 
working out the demonstrative and mechanical details. At the same time it 
would be more satisfactory to hear competent criticism from independent 
telephonists of experience. As it was, however, two speakers raised questions 
of some importance, but did not meet with very satisfactory replies from Mr. 
‘Gavey. One gentleman was anxious to know what was the law which gov- 
erned the Post Office in its choice of the gauge of copper for its trunk wires. 
This information would be especially valuable from a public point of view, 
since the Post Office has been most lavish in its outlay on copper, far more 
lavish than the National Telephone Company. Of course, the Post Office has 
a more ambitious object in view, v7z.: that any subscriber in any part of the 
United Kingdom should, without appreciable delay or difficulty, be able to 
speak with any telephone subscriber in any other part of the United' Kingdom. 
When one of the subscribers happens to reside in Ireland this will involve 
speaking through a submarine cable from 25 to 5omiles in length and probably 
through two or three trunk exchanges, so that heavier copper is naturally 
requisite in the case of the Post Office wires than in the case of the National 
Telephone Company’s lines. However, it would be reassuring to know that 
economy has not been lost sight of inthis connection. Prof. Ayrton was also 
anxious to know exactly what the Post Office engineers mean by wire-to-wire 
capacity, and how they measured the relative intensities of electrostatic and 
electromagnetic disturbances. Here again, the reply was somewhat ambigu- 
ous, and although the matter is of considerable importance, electricians outside 
the Post Office are still in the dark. 


General Views. 


NEW INCORPORATIONS. 


THE LIMA ELECTRIC STREET RAILWAY COMPANY, Lima, O., has 
has been formed by E. W. Moore, N. A. Gilbert, Adam Y. Hill and others. 
The capital stock is $200,000. 

THE ALBO-CARBON LIGHT COMPANY has been incorporated at Tren- 
ton, N. J., with a capital stock of $250,000. The incorporators are James Kedd, 
Charles W. Bryden and_Frank J. French. 

THE MONMOUTH COUNTY TELEPHONE COMPANY, Asbury Park, 
N. J., has been incorporated with acapital stock of $100,000 to do business in 
all the towns and villages in Monmouth County. 

THE STAR ELECTRIC COMPANY has been incorporated at Binghamton, 
N. Y. The incorporators are G,. S. Beach, Clarence E. Beach, Samuel H. Chaut 
and Herman V. Doughty, of Binghamton. Capital stock, $100,000. 

THE CALHOUN TELEPHONE COMPANY, Hardin, Ill., has been incor- 
porated with a capital stock of $3150. The incorporators are Thomas J. 
Selby, David A. Smith, Paul Friedel, John B. Sutter and William F. Subbrack. 

THE EGG HARBOR CITY ELECTRIC LIGHT, HEAT & POWER 
COMPANY, Egg Harbor, N. J., has been formed with a capital stock of $10,- 
coo. Those interested are H. L. Siggins, Bingham Hood and Daniel W. Green. 

THE BEREA TELEPHONE COMPANY, Berea, O., has been organized by 
M.A. Sprague, A. A. Loomis, H. T. Luster, T. C. Matison, O. D, Pomeroy, 
T. G. McCauley, T. D. Carpenter, A, H. Pomeroy and M. E. Bollis. The capi- 
tal stock is $10,000. 

THE GEORGE WASHINGTON MINING COMPANY has been formed in 
Trenton, N. J., with a capital stock of $2,000,000, Those interested are James C. 
Maguire, of Brooklyn ; Maurice J. Power, of New York, and Charles U. King, 
of Jersey City, N. J. 

THE WINNEBAGO CONSTRUCTION COMPANY has been incorporated 
at Oshkosh, Wis., with a capital stock of $90,000. ‘This company will succeed 
the Citizens’ Traction Company recently formed, and will build an electric 
line in this city and later from here to Kaukauna. 

THE CHESTER COUNTY CENTRAL RAILROAD COMPANY, Chester, 
Pa,, has been organized by William S. Kirk, of West Chester; John S, Deve, 
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Jr., Archibald R. Dewey, Frederick W. Rush, Joseph B. Willits, of Philadel- 
phia, and A. Oliver Winchester, of Narberth. It is proposed to construct a 
line from Philadelphia to West Chester, a distance of 23 miles. 





TELEGRAPH AND TELEPHONE. 


DECATUR, ILL.—There is some talk of a consolidation between the Citi- 
zens’ Mutual Telephone Company and the Central Union Telephone Company. 


COPEMISH, MICH.—A telephone line has been established between this 
place and Arcadia by the Arcadia & Betsey River Railroad Company for the 
purpose of operating the train service on the new road. The telephone is used 
in place of the telegraph. 


CLEBURNE, TEX.—A first class telephone exchange has been secured for 
this place. Eighty-five instruments, made by the Standard Telephone & 
Electric Company, Madison, Wis., are now in use and 12 more have been 
ordered for new subscribers. Mr. J. A. Caldwell is manager of the exchange. 


WALWORTH, N. Y.—The Walworth Telephone Company has been organ- 
ized to build a new line to Walworth Station, 3% miles in length. The 
necessary papers have been forwarded for the incorporation of the company 
under the laws of New York State, the capital stock to be 50 shares at $10 per 
share. Thirty shares were taken by citizens present at the meeting. Mr. 
Ernest W. Brown, of Palmyra, will construct the line and furnish the necessary 
telephones. 

THE RICHMOND TELEPHONE COMPANY, Richmond, Va.. which 
recently opened its exchange for service, reports rroo statjons connected and 
all the trunk lines completed. It has several hundred subscribers waiting for 
connection and hopes to have 1500 stations in service by Marchr. This ex- 
change, which is notable as being so far the largest constructed in opposition 
to the Bell Company, has a full metallic circuit system of the most approved 
modern type of construction. 


ELECTRIC LIGHT AND POWRR. 


TAUNTON, MASS.—At the local election on Dec. 8 the municipal lighting 
proposition was carried, 

PARIS, ILL.—The City Council voted for the purchase of an additional 
dynamo at the electric light plant. 


CLEBURNE, TEX.—The Cleburne Electric Light & Power Company will 
install a rooo-light alternating-current dynamo. 





BLOOMINGTON, IND.—A movement is on foot among several business 
men to erect a new electric light plant in this city, solely for the purpose 
of lighting the business districts. 

BRUNSWICK, GA.—The Oglethorpe Hotel will be improved and enlarged 
at a cost of about $10,000. The building will be equipped with an electric light 
plant. M.S. Gibson is proprietor. 


XENIA, O.—A company has been organized in this place for the purpose 
of supplying electric light and power. In connection with the business, a large 
ice manufacturing plant will be operated. Hon. John P. Martin is president of 
the new company. 

CAMBRIDGE, O.—The City Council has passed a resolution providing for 
the building of an electric light plant by the city, to cost not exceeding $18,0co. 
Authority was given forthe employment of an engineer to prepare plans for 
a plant capable of furnishing 100 arc lights and 2000 incandescents. 

SCRANTON, PA.—An ordinance has been introduced into the City Council 
providing for an increase in the city debt tothe amount of $200,000 for the pur- 
chasing of land, erecting the necessary buildings, and equipping the same with 
electric lighting apparatus and machinery for the lighting of the city. The 
funds are to be raised by an issue of city bonds and the question is to be sub- 
mitted to the votersof the city at the next election which will be held on 
Feb. 16, 1897. 





THE ELEcTRIcC RAILWAY. 


BOSTON, MASS.—The stockholders of the West End Street Railway Com- 
pany have ratified the lease by that road of the subway now being constructed 
by the Boston Transit Commission. 

McKEESPORT, PA,—It is stated that the next move in McKeesport elec- 
tric railway building will be the construction of the proposed road from that 
city to West Newton. The line has been surveyed and the rights of way are 
now being secured. 


NEW HAVEN, CONN.—Leading Woodbridge capitalists will petition the 
coming Legislature for a new electric line, beginning in Westville and extend- 
ing through Seymour and Bethany to Naugatuck. It will be about 15 miles in 
length and cost about $250,000. 

CHICAGO, ILL.—The City Council on Dec, 14 passed an ordinance calling 
for a four-cent fare on all the street car lines in Chicago. The vote was over- 
whelmingly in favor of the measure. It is stated that the street car companies 
will fight the matter in the courts. 

MUSKEGON, MICH.—The Crosby Transportation Company has filed 
articles of incorporation for an independent telephone line between Muskegon 
and Grand Haven, a distance of 12 miles, for the purpose of conducting its 
boat business with greater facility. 

NEW HAVEN, CONN.—A petition fora charter isto be made to the next 
Legislature for a road from Litchfield to South Norfolk, a distance of 45 miles. 
S. P. Williams, of Waterbury; W.S. Judd, of Litchfield; John H. Wadhams, 
of Goshen, and others are interested. ” 

PITTSBURG, PA.—It is stated that plans have been prepared by the 
North Shore Railway in Pennsylvania for a new electric railway line from the 
City of Beaver Falls, Pa., to Rochester, Pa., and up the Ohio River to Conway, 
The estimated cost of the new line is $500,cco. 

SUFFIELD, CONN.—The Enfield & Longmeadow Electric Railway Com- 
pany will petition the General Assembly at its next session for an amendment 
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to its charter to build branch roads to Suffield and Somers. The Suffield branch 
is to extend to West Suffield and the Massachussetts State line. 


MILWAUKEE, WIS.—It is reported that the Milwaukee Electric Railway 
& Light Company has purchased the plant and franchise of the Pabst Power & 
Heating Company. The Wauwatosa Electric Railway, it is stated, is included 
in the deal. The price paid for the entire property is said to have been between 
$600,000 and $800,000. 

NEWTOWN, PA.—There is talk of extending the Langhorne & Bristol 
Trolley Road to Newtown. ‘The distance between Langhorne and Newtown 
is four miles, and it is stated that the right of way has been secured with the 
exception of the consent of the Pennsylvania Railway Company. The opposi- 
tion trom this source may necessitate extraordinary means to complete the 
project. 

THE WHITE RIVER POWER COMPANY has been granted a charter by 
the Vermont Legislature for the generation and sale of power, light and heat 
in the counties of Windsor, Vt.,and Grafton, N. H. The power is located at 
Centreville, Vt., and the office of the company is at White River Junction, Vt. 


The capital stock is not to exceed $100,000. The names of the incorporators 


are A. F. Watron, Amos Barnes, W. P. Burton, Frank Callins, D. A. Parrin, 
George H. Fuller and F. H. O’Neill. 


BROOKLYN, N. Y.—Onthe evening of Dec. 15, through the failure of the 
current supply, the new electric metor cars on the Brooklyn Bridge were 
stalled. Thecurrent is supplied temporarily from the Kent Avenue power 
station of the Brooklyn Heights Railroad Company, and owing to the breaking 
of the cross head of dne of the large engines, the station wascrippled, and the 
Bridge current greatly diminished. The retired steam locomotives were hur- 
riedly fired up and pressed into service. 

HARTFORD, CONN.—A contract was signed or. Dec. 15 for the construction 
of an electric power house, at Berlin, Conn., which it is stated will be the 
largest plant of its kindinthecountry. The station will supply current to the 
Berlin and Middletown branches of the New York, New Haven & Hartford 
Railroad Company and the New England lines from New Britain to Hartford, 
It will also operate the electric system in Meriden and light all the railway 
stations, including thatat Hartford. The new plant will be equipped with the 
best and most modern apparatus. 


LEGAL NOTES. 


CARBORUNDUM PATENT.—The Pittsburg papers announce the begin- 
ning of an infringement suit in the United States District Court, involving the 
ownership of the carborundum patent. The suit alleges infringement of the 
patent on the Cowles electric furnace and was brought by the Cowles Electric 
Smelting & Aluminum Company, of Lockport, N. Y , against the Carborun- 
dum Company of Niagara Falls. 

BROOKLYN, N. Y.—The Appellate Division of the Supreme Court has ren- 
dered a decision upholding the validity of the trolley speed ordinance adopted 
by the Brooklyn Board of Aldermena couple of yearsago. This decision was 
rendered in a test case. The ordinance provides for the running of trolley cars 
at various rates of speed within the city limits. The case, it is stated, will prob- 
ably be carried to the Court of Appeals. 


OBITUARY NOTES. 


MR. DAVID L. BARNES, whow as consulting engineer of the Baldwin-West- 
inghouse combination in the building of electric locomotives, died in New York 
City on Dec.15. Mr. Barnes was born in Providence, R. I., on Aug. 23, 1858, 
and was graduated from Brown University. He was a member of various 
engineering societies, and was for eight years one of the editorial staff of 7he 
Railroad Gazette. His principal office was in Chicago. 

MR. HARVEY L. LUFKIN, manager of the Crocker-Wheeler Electric Com- 
pany, died at Mt. Sinai Hospital, New York City, on the morning of Dec. 21, as 
aresult of an operation for appendicitis. Mr. Lufkin had a large circle of 
friends in the electrical fraternity, all of whom will be profoundly shocked at 
the announcement of his sudden and untimely death. He was bornin Cleve- 
land, Ohio, in 1857, and was therefore 39 years of age. Mr. Lufkin was one of 
the early workers in the electrical field, having been engaged in it since 1886. 
He recently returned from a trip to the Pacific Coast. 


PERSONAL NOTE. 


MR. E. H. JOHNSON, president of the Interior Conduit & Insulation 
Company, New York, has returned from Europe much pleased with the results 
of histrip. He and his family will spend the Winter at the Hotel Savoy, New 
York. 














—————— oo 


Crade and Industrial Motes. 


ST. LOUIS, MO.—The Wagner Electric Manufacturing Company has in- 
creased its capital stock from $100,000 to $250,000. 





DE VEAU &CO., 32 and 34 Frankfort Street, New York, have just issued the 
seventh edition of their catalogue of telephones and telephone and electrical 
supplies. It is of pocket size, but complete. 

MR. H. N. RANSOM, representing the electrical department of the Consol- 
idated Car Heating Company, Albany, N. Y., will hereafter make his head- 
quarters at 136 Liberty Street, New York City. 

THE METROPOLITAN ELECTRIC COMPANY, Chicago, reports a large 
demand for Perkins’ switches and sockets, of which it carries a large stock. 
These switches are neat, well-built, and give general satisfaction. 

FOREIGN OFFICES OPENED.—The Westinghouse Electric & Manu- 
f .cturing Company, it is stated, has opened branch offices in Japan, the Ar- 
gentine Republic, Chili and Mexico. Its foreign business is steadily increasing. 

THE WESTERN ELECTRIC COMPANY, of Chicago, has been given the 
agency for the complete line of Lundell power motors, These motors will be 
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kept in stockin Chicago subject to immediate delivery, and prices and full 
information will be given upon application. 


THE SHELBY ELECTRIC COMPANY, Shelby, O., is now standardizing 
its factory with the intention of shortly entering the lamp business. It will 
use the Chaillet system of lamp making, and expects to put upon the market a 
uniform and superior quality of incandescent lamps. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., the 
well-known manufacturer of graphite productions, has issued a very complete 
catalogue of its goods. These include graphite lubricants of all kinds, graph- 
ite paints, crucibles, belt-driving and leather preservatives, and lead pencils 
in great variety. On the front cover are colored views of the Jersey City 
works, the graphite mills and mines, and the cedar millsin Florida, where the 
cedar wood is prepared for pencils. 


ELECTRIC LAUNCHES.—The Electric Launch Company, Morris Heights, 
New York City, has issued a very handsomely illustrated catalogue of its elec- 
tric launches and electric passenger boats for service on the waters of public 
parks and pleasure resorts. A detailed description of these boats is given. to- 
gether with illustrations of the mechanical and electrical apparatus. The 
World’s Fair electric launch service forms an interesting feature of the de- 
scriptive matter, and the accompanying illustrations are excellent. 


CALENDARS.—The Missouri Telephone Manufacturing Company, 917-919 
Market Street, St. Louis, has issued a handsomely colored wall-calendar for 
1897. The picture is that of a little girl standing on a chair, holding to her ear 
a telephone receiver a telephone set hanging close by on the wall. 

The Ashton Valve Company, 271 Franklin Street, Boston, is presenting the 
trade with a neat monthly calendar for the new year. It is designed to hang 
up on the wall, and is embellished witha very artistic picture on the upper 
half of the card. 


ELECTRIC RAILWAY CONTRACTS.—The Hyde Park Street Railway 
Company, Hyde Park, Mass., is erecting a new power station. The boiler room 
is 44 feet wide and 87 feet long, and the engine room is 56feet wide and 115 feet 
long. The building is to have brick walls and the roof isto be supported by 
steel trusses. The steel work has been designed and will be furnished and 
erected by the Berlin Iron Bridge Company, of East Berlin, Conn. The latter 
company has received the contract from Stone & Webster, engineers, Boston, 
Mass, fer the steel work in the power plant for the Brockton Street Rail- 
way Company, Brockton, Mass. 


ELECTRA CARBONS.—Manufacturers of enclosed arc lamps are rapidly 
coming to the conclusion that the Electra high grade Nuernberg carbon is one 
of the best for enclosed arc lamps, and many of them are recommending and 
urging the use of these carbons with their lamps. So great has been the de- 
mand for Electra carbons for enclosed arc lamps that, according to the state- 
ment of the Electric Appliance Company, Chicago, it has been impossible 
during the past few months to import them fast enough. The Electrical Ap- 
pliance Company reports a splendid business in these goods, and states that 
all of its customers are more than pleased with them. 


THE MISSOURI TELEPHONE MANUFACTURING COMPANY, St. 
Louis, Mo.,is at present building equipments for 10 exchanges, located at 
various points throughout the United States. It is preparing to install its own 
engine, and will furnish its own power. This company has now in press what 
it claims to be the largest and most complete telephone catalogue ever issued, 
and it will be pleased to send a copy to any one, on application. It will be 
issued about Jan. 1, 1897. It has alsoissued 10,000 calendars, which are given 
away gratis. The company manufactures 12 different styles of microphones, 
25 styles of instruments and four styles of switchboards. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, O., requests 
us to state that the recent decision of Judge Sage in regard to mining appa- 
ratus affects only a small piece of metal that was formerly used on the front 
end of the Jeffrey Company’s machine, and which may be entirely removed 
with advantage to the machine. It addsthat Judge "Sage has suspended the 
injunction pending an appeal to the Circuit Court of Appeals, which will re- 
view the case about February next, and that the Jeffrey Company has given 
a bond which fully protects customers during such interim in the use of ma- 
chines manufactured by it. It says it will also defend and hold customers 
harmless in any suits that may be brought against them in connection with 
the use of its machines hereafter, regardless of the outcome of this litigation, 
The Jeffrey Manufacturing Company was incorporated in 1877, and has a paid- 
up capital and surplus of $540,000. Its plant is said to be the largest and best 
equipped of its kind in the world. 


THE HOPPES MANUFACTURING COMPANY, Springfield, O., manu- 
facturer of feed-water purifiers and heaters has, we are informed, recently 
received some very gratifying orders, among which are the following: John 
Morrell & Co., Ltd., duplicate order for soo-hp purifier; also 350-hp exhaust heater, 
Ottumwa, O.; Alcatraz Asphalt Company, Carpenteria, Cal., roo-hp purifier; St. 
Augustine (Fla.) Gas & Electric Light Company, Ltd.. 60-hp purifier; Louisville 
(Xy ) Railway Company, duplicate order for 125-hp purifier ; Liggett & Myers 
Tobacco Company, St. Louis, Mo., three 2250-hp purifiers ; Northern Grain 
Company, Manitowoc, Wis., 200o-hp purifier; Brooklyn (N. Y.) Hygienic Ice; 
Company. soo-hp purifier ; South Dakota Hospital for Insane, Yankton, S. D.. 
80-hp purifier ; Dayton Malleable Iron Company, Dayton, O., 200-hp purifier 
Chattanooga (Tenn.) Lithograph & Printing Company, soo-hp _puri- 
fier; Peoria (Ill.) Water Company, soohp purifier; Indianapolis 
(Ind) Hospital, 200-hp heater; Milwaukee Sander Manufactur- 
ing Company, Green Bay, Wis., 75-hp heater ; Rowland Hazard, Minela Motte, 
Mos, 1oo-hp heater; Kupferle Bros., Manufacturing Company, St. Louis, 
Mo., 2co-hp heater; Village of Clayton, Ill..75-hp heater; Chas. G. Stifel, St. 
Louis, Mo., r50-hp heater; St. Louis Iron & Machinery Company, St. Louis, 
Mo., 75-hp heater; Rochester (Minn.) State Hospital, 4o0-hp heater; Kansas 
State Insane Asylum, Ossawatomie, Kan., 150-hp heater; P. H. & F. M. Root 
Company. Connersville, Ind , roo-hp heater ; H. Guenther & Bros., Owensboro, 
Ky., roo-hp heater ; Acme White Lead and Color Works, Detroit, Mich., 200-hp 
heater ; California (Mo.) Electric Light & Power Company, too-hp heater ; 
Springfield, (O.) Silver Plate Company, 75-hp heater; Alex. Balfour (repeat 
order), Pencoyd, Pa., 300-hp heater. 
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Susiness Vlotices. _ 


THE ILLUSTRATIONS in this issue were made by the Photo-Engraving 
Company, 67-71 Park Place, New York City. 


BATTERY CUT-OUT CHEAP.—Sensitive, reliable, never requires atten- 
tion. Gas lighting much improved by its use. Electric Supply Company, 105 
South Warren Street, Syracuse, N. Y. 

ENGINEERS.—I will send a check of 50 cents, made payable to the engineer 
that will send me his full name and house address, with the name and business 
address of the firm he isemployed by. Address, Publisher, 158 North Third 
Street, Philadelphia. 
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EVERYDAY EXCURSIONS to all parts of the world can be arranged for 
any day in the year, for one or more persons, upon application to any princi- 
pal ticket agent of the Chicago, Milwaukee & St. Paul Railway. Itineraries 
carefully prepared for excursions to California, Florida, Mexico, China, Japan 
and to any part of Europe. Estimates furnished, including all expenses. 
Tickets furnished for the complete journey. It is not necessary to wait tor 
any so-called “‘ Personally Conducted Excursions ”’ In these days of progres- 
siv. enlightenment, with the[English language spoken in every land under the 
sun, one does not need to depend upon the services of guides for sight-seeing 
but can go it alone or in small family parties, with great comfort and security 
and at one’s own convenience. Write to E. F. Richardson, General Agent 
Passenger Department, Chicago, Milwaukee & St. Paul Railway, New York 
City, for details if you are contemplating a trip. 











Mlustrated Record of Electrical Patents. 





572,045, MECHANICAL TELEGRAPH SOUNDER; W. W. Alexander, Kan- 
sas City, Mo., and M.C. Gillham, Kansas City, Kan. App. filed April 23, 
1894. A mechanical telegraph signaling instrument, consisting of an elec- 
tromagnet, its armature, an oscillating lever connected therewith, a 
retractile spring attached to said lever, adjustable stops on opposite side 
of said lever, a pivot-shaft for said lever, hooked arms secured to said 
shaft and a pivoted arm to engage with said arms, palletsandacrank upon 
a pivot-shaft of the arm, a springy connecting rod uniting said crank with 
a pivoted sounder lever, two other pivoted arms to engage alternately with 
the pallets on the shaft, a coiled spring mounted upon the pivot-shaft of the 
arms and having one end connected to a pinion with means to rotate said 
pinion. 

572,981. RESONATOR FOR PIANOS; F. L. Goulvin, Valence, France. App. 
filed April 30, 1894. A device consisting in the combination with the casing 
provided with supporting feet and having an offset, of a bridge-piece in- 
tegral with the casing, a rod screwed to said bridge-piece, a bobbin 
upon said rod, another bridge-piece,a diaphragm resting upon the shoul- 
der or offset, and a wooden disc arranged over the diaphragm and pro- 
vided with an orifice. 


573,009. DIRECT-CURRENT DYNAMO-ELECTRIC GENERATOR; B.G. 
Lamme, Pittsburg, Pa. App. filed March 11, 1896. A parallel-wound arma- 
ture for multipolar direct-current machine provided with alternating-cur- 
rent connections between points in its winding of normally equal poten- 
tial, through which leading and lagging currents may be transmitted to 
equalize the magnetic circuits of the machine. 

573,021 ELECTRIC METER; W.D_. Marks, Philadelphia, Pa. App. filed 
Oct. 20, 1896. In an electric meter, the combination with a controlling 
ampere-meter, and means for automatically tapping the ampere-meter. 


573033} ELECTRIC RAILWAY SYSTEM; B. E. Osborn, Auburn, N. Y. 
App. filed April 10, 1896. In an electric railway system the combination of 
a moving vehicle, a concealed conductor for the passage of the main cur 
rent, a conductor for conveying the main current to the vehicle, independ- 
ently-movable connecting-pieces for connecting said conductors, electro- 
magnets for operating the connecting-pieces, additional electromagnets 
for governing: the operation of the former electromagnets, and means 
carried by the vehicle for controlling the operation of the additional elec- 
tromagnets. 


573,042. ELECTRIC BOILING APPARATUS; F. W. Schindler-Jenny, Ken- 
nelbach, Austria-Hungary. App. filed Feb. 27, 1894. An electric boiler 
comprising a hollow ring or annular water-tight body, a base of insulating 
material therein, one or more electric conductors secured to said base, a 
handle and a brace connecting said handle and annular body, the electric 
conductors passing through said brace and handle. 

573,006. ELECTRIC RAILWAY CONSTRUCTION ; G. Westinghouse, Pitts- 
burg, Pa. App. filed June 8, 1896. A structure for surface-contact elec- 
tric railways, comprising a switch-box,a beam provided with contact- 
supporting devices and extending laterally from said switch-box beneath 
both track-rails, and means for clamping both the switch-box and the 
beam to the track rails. 

573,078. WATTMETER; T. Duncan, Fort Wayne, Ia. App. filed April 29, 
1896. The combination with the armature, of a field due to and varying 
with the current in Amperes flowing in the series coil, an asynphased field 
representing the E. M. F. in volts, and varying directly as the pressure and 
means for inducing an independent torque between said voltage field and 
armature. 


573,079) METER FOR MEASURING ELECTRIC CURRENTS ; T. Duncan, 
Fort Wayne, Ind. App. filed May 7, 1896. Inadrag or brake, the combi- 
nation with radially disposed magnets, one or more, of a paramagnetic 
ring embracing their poles and in close proximity thereto, and means for 
inducing relative motion between said ring and magnets in the plane of 
the latter. 

573,080. ELECTRIC METER; T. Duncan, Fort Wayne,Ind. App. filed July 
22, 1896. A disc armature comprising a plurality of sector or segment- 
wound coils lying flatwise in the disc with their arcs toward the periphery 
thereof, in combination with sector or segment-wound series-coils laid 
parallel with the plane of the disc with their arcs overlying the arcs of the 
armature coils. 


573,082. ELECTRIC METER;; C. Erben, Berlin, Germany. App. filed Oct. 10, 
1895. In an electric meter, the combination with the oscillatory balance 
spiral spring of a clockwork, of an arm secured to said spiral spring, mov- 
able abutments for said arm, and magnets adapted to be influenced by the 
current to be measured for the movement of said abutments into such 
position that they limit the free space for the oscillation of the said 
balance-spring. 





573,088. ELECTRIC SIGN; F. H. Hawkins, New York, N. Y. App. filed Jan. 
13, 1896. A luminous sign comprising a vacuum chamber having a trans- 
parent face and also having a back wall and apartition wall between the 
back walland face, a filament or plurality of filaments of carbon or other 
suitable material arranged in said chamber between “he partition wall and 
face thereof and sh >.ed to form a letter, figure or symbol, and conductors 


arranged between ‘'ic partition and back walls and connected to the fila- 
ments and adapted to be electrically connected with an electrical genera- 
tor. 


573,092. INSULATOR; F. M. Locke, Victor. N. Y. App. filed Aug. 24, 1896. An 
insulator comprising two members, one consisting of insulating material 
having high surface resistance, but puncturable by electricity, as porce- 
lain, and the other consisting of insulating material having high resistance 
against puncture, and low surface resistance applied to the former opposite 
to the points thereof most liable to puncture. 

573,101. WALL INSULATOR; J. J. O’Neill, Boston, Mass. App. filed Dec. 19, 
1895. An electric insulator consisting of a tapering member provided with 
a lug forming a stop, and a curved or hooked insulator member extending 
from the tapering member intermediate of its ends. 


573,105. COLLECTING BRUSH; E. B. Raymond, Schenectady, N. Y. App. 
filed Aug. 5, 1896. Asa new article of manufacture, a collecting brush fora 
dynamo-electric machine, composed of a core of conducting material and 
a layer of insulating material upon the outside of the core. 


573,107. SECURING FIELD MAGNET POLES; H. G. Reist, Schenectady, 
N. Y. App. filed Aug. 24, 1896. The combination with a revolving field 
magnet structure, of pole-pieces separated from each other and arranged 
on the periphery of said field magnet structure, said pole-piece being 
composed of laminated material and being dove-tailed into the 
periphery of said revolving structure, and means for taking up the play 
of the parts. 
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573117. TELEPHONE CIRCUIT LINE SIGNAL; T. C. Wales, Jr., and C. 
H. Arnold, Boston, Mass. App. filed July 20, 1896. A telephone circuit pro- 
vided with a call signal, a signaling current generator furnishing current 
therefor, a secondary line signal in a local circuit, and a polarized electro- 
magnetic device in inductive relation with the circuit of said generator 
controlling the said secondary signal. 


573130. ATTACHING FIELD MAGNET POLES; F. O. Blackwell, Schenec- 
tady, N. Y. App. filed Aug. 24,1896. The combination with a revoluble 
field magnet structure, of laminated pole-pieces separated from each other 
and arranged and located in sockets on the periphery of said revoluble 
structure, registering notches in the lower end of said pole-pieces in said 
sockets and keys located in said registering notches securing the pole- 
pieces to the periphery of said revoluble structure. 

573,134. THERMOSTAT; C. Burgher, Newton, Mass. App. filed Aug. 8, 1896. 
In a thermostatic instrument, the combination with a shell or casing pro- 
vided with a recticulated or foraminous bottom, having a plurality of holes 
or openings and provided at its opposite end with a spider or open frame 
having araised centre portion and a cap or cover attached to and supported 
above the said casing or shell by the said raised centre portion of the said 
spider to leave an air space or passage, and active members secured within 
the said casing or shell. 

573142. METHOD OF AND MEANS FOR REMOVING PARAFFIN FROM 
OIL WELLS; F. A. Flanegin, Washington, D.C. App. filed April 7, 1896. 
The method of removing paraffin from oil wells, which consists in heating 
a paraffin solvent, circulating the solvent in the well and its crevices, 
thereby dissolving the paraffin by contact with the hot solvent and remoy. 
ing the solvent and contained paraffin from the well, 
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573,146. SWITCH; E. M. Hewlett, Schenectady, N. Y. App. filed July 16, 
1896. Inan electric switch, the combination of a stationary electrode, a 


movable electrode, a blow-out magnet provided with a movable pole-piece» 


and an armature adapted to actuate the movable electrode and the pole- 


piece, 

573,161% ELECTRIC ARC LAMP; C. Richter and R. T. Eshler, Camden, N. 
J. App. filed March 26, 1896. An electric arc lamp, having a chamber with 
a cap for holding a positive carbon, and a conical-shaped open lower end, 
a cup with means for holding the negative carbon, anda spring which is 
connected with said cup and supports said chamber, said spring embracing 
a neck on said chamber, and said parts being combined. 





No. 573,009.—Direct CurRRENT DyNAMOo ELEcTRIC GENERATOR. 


573.162. ELECTRIC ARC LAMP; C Richter and R. T. Eshler, Camden, N. J. 
hd App. filed April 9, 1896. An arc lamp having a solenoid with an armature, 
guide-rods for said armature connected with the body of said solenoid, a 
stop on said rod for said armature, an air-pump on said solenoid having a 
plunger connected by links with said armatute, said parts being com- 


bined. 
573,169. ELECTRIC RAILWAY; A. Sprague, San Leandro, Cal. App. filed 
~ March 30, 1896. In an electric railway a channeled insulated surface rail 
having a conductor fixed to it, a pivotally secured lever having a trolley to 
engage the conductor, a lever by which the trolley lever is carried, anda 
slide connected with the latter lever and adapted to move the trolley into 
and out of contact with the conductor. 

573,176. ELECTRIC CABLE; F. Borel, Cortaillod, Switzerland. App. filed 
Jan, 7, 1896. Animprovement in electric cables consisting in a conductor 
of copper, an enclosing tube of copper, and intervening asbestos forming 
the insulating material, such asbestos not being injured by heat and not 
injuring the conductor in the rolling or drawing operations. 

INDICATOR OR SIGNAL; J. P. Coleman, Swissvale, Pa. App. filed 


573+207- : : ‘5 : 
In an indicator or signal the combination of a case or shell, 


June 29, 1896. 
one or more supporting rods or bars having one end secured in the case or 


shell, one or more sleeves adapted to fit over said bars, and signal operat- 
ing mechanism supported by said sleeves. 
573.221. ELECTRIC SIGNALING APPARATUS; F. B. Herzog and S. = 
" Wheeler, New York, N. Y. App. filed Jan. 25, 1886. The combination ina 
signal-transmitting instrument of twoor more separately variable trans- 


mitting mechanisms, each including a motor, together with shifting 


devices. 

573222, AUTOMATIC GROUNDING DEVICE FOR ELECTRIC CONDUC- 
TORS; G. A. Jewett, Chicago, Ill. App. filed Dec. 6, 1895. The combina- 
tion with a suspended main conductor and its supports, of a contact device 
embracing stationary and movable parts, through which said conductor 
may be connected with the ground, and an open-bottomed hood surround- 
ing both parts of the contact device, said hood and movable part of the 
contact device being attached to the conductor at a distance from its sup- 
ports, and the movable part of the contact device being supported by the 
conductoy above the stationary part thereof and in position to be engaged 
by the same in its descent, the parts being so arranged that the hood will 
act asa weight toaid in bringing the movable part of the contact device 
into engagement with the stationary part thereof, and also asa means for 
holding the parts of the contact device in operative relatior. 

ELECTRIC RAILWAY; A. C. O’Connor, Lynn, Mass. App. filed 


573»234- ‘ “ ry 
In an electric railway system, the combination of positive 


Oct. 26, 1895 
and negative wires arranged over a track, rods extending across the track 
for supporting the wires, arms mounted to swing on said rods, but insula- 
ted therefrom, roller contacts on the free ends of said arms. permanent 
electrical connections between the rods and wires, forked standards 
mounted on the car, bars supported on said standards, but insulated there- 
from, and connections between the bars and a motor on the car. 


573,245. ELECTRIC SOLDERING CI.UB; P. Stotz, Stuttgart, Germany, and 
BW. Schindler-Jenny, Kennelbach, Austria-Hungary. App. filed Jan. 
14, 1895. An electrically-heated soldering iron, consisting of the casing, an 
insulating heat body containing within said casing a conducting-wire 
located in said heat b-dy, a soldering member or head separable from the 
casing, said casing and head fitting one partially within the other and slid- 
ing one upon the other, a clamp carried by said iron and connected to said 
head so as to be detached therefrom, and means for drawing said clamp 
longitudinally to effect close contact between the meeting surfaces of the 


casing and head. 
573,237. TROLLEY-POLE SAFETY DEVICE; B. H. Borreson, Minneapolis, 
Minn. App. filed Jan. 26, 1895. The combination with a trolley-pole of a 
tension device therefor having a base or anchor part, which is movable 
with respect to the trolley-pole, and a combined trip and setting device for 
said movable base or anchor part comprising a pair of levers that are locked 
to set said tension device under strain by engagement with each other ata 
point to one side of the dead centre of said levers, and are tripped by the 
direct contact therewith of parts that are rigid with the trolley-pole. 
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973,286. RECEIVER FOR SUBMARINE TELEGRAPHS ; A. Piedfort, Paris, 
France. App. filed Dec. 19, 1895. In a receiver for submarine telegraphs, 
the combination with a galvanometer, of a mechanical multiplier compris- 
ing a rotating barrel, chains wound about said barrel, said chains being 
connected at one end to the galvanometer-coil directly or indirectly, and at 
the other end to the operating-lever at opposite sides of its pivot or ful- 
crum and at equal distances therefrom and the said operating-lever, 
whereby the connectors wrapped about the barrel will be constantly drawn 
toward the coil of the galvanometer in such a manner that the part of each 
connector which is attached to said coil may be always floating, so as not 
to produce displacement of the coil about the vertical plane of its support. 


573,294. TELEPHONE TRANSMITTER; F. A. Ray, Boston, Mass. App. 
filed April 6, 1896. Ina telephone, a diaphragm composed of two parts, a 
stationary member, and an active member for vibratory movement non. 
contiguous to the stationary member, the periphery or edge of said active 
member being unconfined except at requisite points for attachment to the 
stationary member. 


573,302. CONDUCTOR OF ELECTRICITY AND CONDUIT FOR HOLDING 
SAME; A. Selkirk, Albany, N. Y. App. filed Jan. 30, 1896. In an electric 
conduit, the combination of two metallic rail-form side pieces of equal 
length and having each a horizontal base portion which is joined with the 
other,a water-resisting packing between the said joined portions of said 
side pieces, an end-closing piece at each terminal of such joined rail-form 
side pieces and secured between the same and having in them longitudinal 
perforations which are adapted to permit the passage of terminal portions 
of electrical conductors from within to without said conduit, and a water- 
resisting packing between the edges of said end closing pieces and the por- 
tions of the said rail-form side pieces, of a series of metal sections closing 
the longitudinal opening between the unjoined edge margins of the said two 
rail-form side pieces and adapted to receive on their exterior sides electric 
conductors for connection with the working conductor contained within 
the conduit, water-resisting packing between the abutting ends of said 
metal sections and between the edges of the same and the portions of said 
rail-form side pieces at which the edges of said sections join, and devices 
adapted to force the surfaces of the joined portions of the respective pieces 

toward each other and tightly against the water-resisting packing between, 

573,350 STATION INDICATOR FOR RAILWAYS; A. Palfy, Budapest, 
Austria-Hungary. App. filed Aug. 3,1896. Ina station indicator, the com- 
bination with a revolving disc carrying an indicating plate of ratchet teeth 
upon the periphery of said disc, a spring to rotate the disc in one direction, 
a pawl mechanism to hold said disc against rotation, an electromagnet to 
actuate said pawl to permit a movement of the disc, an electric bell,a 
shunt circuit connecting said bell with the circuit which actuates said 
electromagnet, a secondary shunt circuit leading to the terminals. adapted 
to be placed in contact with a conducting surface on said disc, whereby 
said secondary shunt circuit may be completed at intervals through said 
conducting surface, and a switch adapted to contact witha conductor in 
either of said shunt circuits, whereby the bell may be actuated through 
either shunt circuit as desired. 

573356. TELEPHONE TRANSMITTER ; L. W. Pullen, Camden, N. J. App. 
filed Nov. 11, 1895. In a telephone transmitter, the combiration of the elec- 
trodes, conducting material and insulating ring, arranged parallel with 
and between the electrodes. 

573,386. WIRE JOINT; C. E. Brown, Chicago, Ill. App. filed Oct. 11, 1895. A 
joint for connecting wires to convey electrical currents, consisting of a 
sheet of metal foil conversely spirally rolled, so that when twisted with 
wires inserted therein it will inversely tighten, spreading out at the ends, 
exhausting the air from the connector and not bulging asa tube or tubes 
when twisted in a similar manner. 

573.3877 COMBINATION GAS AND ELECTRIC FIXTURE; J. E. and W. 
M. Brown, Toledo, O. App. filed July 20, 1896. In a combination gas and 
electric fixture, a service-pipe, a fixture suspended and supported by 
means Of the service pipe, and an insulated coupling interposed. 

573398 ELECTRIC ARC LAMP; A. C, Dobrick, Chicago, Ill. App. filed 
June 13, 1896. In an electric arc lamp clutch, the combination with the 
clutch-rod, of the clutch-collar,a pair of spaced convergently-disposed 
bearing wires or pins fitted within the collar at opposite points, anid the 
clutch-lever having a clutch-face disposed opposite the convergently-dis- 
posed bearing wires or pins. 





No. 573,078.—WATTMETER. 


573430 SELF-WINDING MECHANISM FOR ELECTRIC CLOCKS; C. M. 
Crook, Elgin, Il. App. filed April 20, 1896. In combination with a self- 
winding shaft, drum or barrel, two contact-pieces rigid therewith, one 
insulated and the other uninsulated, the insulated piece having a boss 
oblique to the axis, the winding magnet and the circuit through which it is 
energized, copprising the uninsulated contact-piece, anda spring-arm hav- 
ing a finger adapted to bear upon said contact-pieces and standing in the 
path of rotation of the oblique boss, the arm being adapted to be sprung 
aside by the obiique boss to allow the latter, rotating in either direction, to 
pass the finger, whereby the contact of the finger is shifted from one of said 
contact-pieces to the other. 
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PE UE Mii cchnkaiened coseceteristaces Scott & Jann lectric & Mig. CO. .000 KX 
Lombard \ Water Wheel Gov. Co...... xxiii a cones eee eecenseereneemes 

r vee e wees ances 460s xxxvi | Sessi 

Lynn Incandescent Lamp Co...........++ ix Soares Foes ire 
Main Bel eee ad coins neocon , Sherwood Mfg. Co... 

Manhattan Electrical ‘Supply Selcsccwnxs Shultz Belting Co.... saul 
aeeees General Const. Co.......++. Siemens & Hiiake Elec. Co ' 
aris Wie: eeeee Simplex Electrical Co..... ee 

Marshall, Wm... Smethurst & Allen......... 
McGowan Coy J Smiths, Mecgas.: 
mith, S. Morgan. 
McIntire Co., Smith & Patterson., 
McLennan & Co. be Mienanccensecuvervesed xxiy | Solar Carbon & Mfg. Co. 
py Se a T accoe scccccccccs vocceeceRRVil Splitdort, C- Bac.crsers- Seekihact 0c : 
0 Coccceccsccece eeeeeeeee tandar er wee oeccccccesccoRcaV 
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Midland Electric Co....cccseceseseses eee _ | Standard Telephone & Biectric Co.... xxxi 
Miller, +) rT « XX1X | Standard Thermometer & _ very wal 
Monon Route.... eccccccccccccccoces xxXXV | Standard Underground Cable Co.. 
 eltaenaierdesb boner scene teeeees i! Stanley & Patterson..........+..+. coccccesonll 
Morse, Williams & Co.........+++ ++ +-e€Xxiil | Stanley Electric Mfg. Co......... Sidewes 
Moses, Percival Robert..........++++.++ xxix | Sterling Varnish Co...........+.: abn 
Moss Carbons ——— woccccccreccscoecs —— Sterlin, ng & Soa, W a ivas We'as das ches chic see 
unse 0. rss <vnccdseusauced xxii | Steward Mf, a  oceiee . xxvii 
Murdock & Taber... Secececocccccs ececee xxXX | Stilwell- Bletce & & Smith-Valie BET. xpi 
Storage tte au pseecgesees 0 eget 
Batene, Biss. © Nate, Oe... Rp sees ™ Storey Motor ~~ ga evcceee aphedinn 
ai Oat Stow Mfg. Co........... ooeees XXXIZ 
ad soe See, S Sieetric CO. +00 ‘* _. | Stromberg-Carison Tel. Mfg. Go......+-xxxi 
New York & Ohio Co........-0eeesees .s+ezd | Strowger Auto. Tel. eo ouscccoccedam 
North American Electric Co..°...--. xxviii ee Ree Seren See mncooes 
estee cues Machine Too oe. % sais ss bahia sks eveiaces 
Noye Mfg. Co., John T.........00000. ..xxxvi| Swarts Metal Refining Go... -.....00.. 
Ohio Blectrle Works, +... HE & EEX) msreton, E Lecsscesssseesssesesseesses tell 
Peo gree 5 Ss PEEING Ghovhbetesecesbeveccvecesscsie 
Okonite Co., Ltd., ay Svewaccnetdeteeus se.8 Tri Electri Go. 
Orient Electrical Co.... papisesaeddese @oee Tr anaes PCETIC COveeeeeceeese soon eh 
Catertene, Sas...55+.- patie eaneeust sess xxix Soon wa. + le eh idea Saag - 
Ostrander & Co., W. R....... cocccccecs XVii| PUrmer, Me S.rsseeeereeveree cocccecoe RE 
Otto Gas Engine er rere: seueeed 
Pabst Brewing Co . Neo ence once xxxiii Guten FREER NSP BP 200000000 reee oe 
Paiste & Con. Tenssececccnle | Utica Fire Alarm Telegraph Co..020./xxxi 
oe . 4 oo a a evcbecccccesccece aaa 
art a O ceccccccce eevecece oolV | Valentine-Clark Co. .ccccccseccces cecccess 
Partridge Carbon Co.........sssceseeeeeee Varley Duplex Magnet 6 CO... sevcces seca 
Pass & Sapunens tneeseesecceccess te eeeeecees ji| Vetter & Jo Coccrevescecccccccsess cance 
Peerless Rubber Mfg. Co......... eooeee-XXil | Viaduct Mig. ERhechoveedesnccseceyissese ee 
ee i uiiwbesegekeanes :6< . xx Vose, Ralph......... poedeactceseeoeedocs 
eeereree eooee -MXIXZ Vv ib eeeeeeeeeeeeeeeeeeee 
Perkins Blectric Sy Switch Mfg. Gol... xiv wlcanized Fibre Co ae 
Peru Electric Me CBcccccccececsessecccee xiv 
Pettingell-Andrews Co.......ssese0: ame Walls & Co., C. W.....++++ 
Phila. lectrical & Mfg. a ks olin Walker isvcrensdnsatadessose 
Philadelphia Eas. Works . “ee eee “i WANT AND FoR SALE AD3B..... 
a ach. Ww a ie =XXV 
Phill nsulated Wire Co............. xxiii | Ward Leonard Electric Co., 
Phoenix Automatic FilterCo.... amaoce Warley & Co., Thomas C,. 
Phoenix Tel. & Mfg. Co............. a Washburn & Moen Mfg. ©o.. 
Phoenix Interior Teiedhoue es kes "xxx | Watson-6' seeeeis 
Phosphor.Bronse Smelting Co., Ltd...xxxvi| Webster Chemical Co.. 
suet nese ving Co..... . Business Notice | Webster & Co., Warren. 
Pierce & Richardson..... ..xxix | Wedderburn &Co., John.. 






Pioneer Electric Works.. 
Pomeroy, Woltmann & Co.. 








Pond Machine Tool Co..........5. sesees 
Pope’s Island Mfg. Corp.. xxviii 
Pratt & Whitney Co... ..... xxxiii 
Prentiss Tool & Supply o .XXV 
| Bo eee 
PROPOBAMBccccccccccccce cocccccccccceces xxiv 
meen & Co., Inc..... aiemainem ‘es al baae xxviii 
mby, William E................. 000 xxxXv 
isinger, Hugo............. +56 wnees Se 
Ridlon Co., Frank........ oe ccocEEV 
Riker Electric Motor Co. aoe 
Roberts, E. P........-++ x . xxiii 
Roebling’s Sons Co.,J. A ae 
Rosenbaum. W. A...... ee «- xxiii 
Rossiter, ee: & + xxix 


Roth Bros, & Co.......:; 
Ryle & Co., Wm........ 





Wennstrom Co., John.... 
Western Telephone Const. Co 


Westinghouse Glass Factory...... —— 
Ww house Elec. & Mfg. Co............ fi 
Westinghouse Machine Co.,......... xzxviii 
Weston Electrical Instrument Co....... xxii 
Weston Engine Co snqneapncornepsacecen ool 
Write Oo. OO, Coccosccccccce cecccce cocseces fii 
Whitehead, 8. E ccpnae Ranehebeess..cetan xxvii 
Whitney Electrical Instrument Co....xxviii 
Williams, Couch & Whitman......... -xxxi 
Williams & Abbott Electric ie coos o XXxi 
Willard Elec. & Battery Co... -xvili 
Wilson & Winkler Co........00++ seeeee EKA 


Worthingtou, Henry he 
Yearsley, Thos..... eceecuasine decccccoRewaan 


Zimdars & Hunt........ 












“»« GARD ELECTRIC COMPANY, 


Office and Works, MANSFIELD, OHIO. 


Maenufacturers of 


Multipolar Slow Speed DYNAMOS, 


Multipolar Slow Speed MOTORS, 


For Isolated Lighting and Power 





Series Reversible Motors and Controllers 


For Rolling Mills, Elevators, Swing Bridges and Traveling Cranes. 


AGENTS WANTED IN UNOCCUPIED TERRITORY. 
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Johns Mfg, Co.,, H. W. 
Batteries, Primary. 

Bunnell & Co., J. H. 

Greeley & Co., The E. S. 

Leclanche Battery Co. 

Midland Electric Co. 

New York Accum. & Elec. 

North American Elec. Co. 

Ohio Electric Works. 
Batteries. Storage. 

American Battery Co. 

Electric Storage Battery Co. 

Electro-Chemical Storage Bat- 

tery Co, 

New York Accum & Elec. Co, 

Ohio Storage Battery Co. 

Storage Battery Supply Co. 

Willard Elec. & Battery Co. 
Battery Material. 

Bunnell & Co., J. H, 

Klipstein & Co., A. 
Battery Jars. 

Westinghouse Glass Factory. 
Bearing Metal. 

aa Island Mfg. Corporation. 
Bells. 


Huebel & Manger. 

Ostrander & Co., W. R. 
Viaduct Mfg. Co. : 
Williams & Abbott Electric Co. 


Belting. 
Jeffrey Mfg. Co. ; 
Link Belt Engineering Co. 


Main Belting Co. 
Schieren & Co.,C. A. 
Shultz Belting Co. 
Belt Dressing. 
Dixon Crucible Co., Joseph. 
Bicycle Lamps. 
Moh Endoscopic Co. 
Boilers. 
Clonbrock Steam Boilet Works 
Harrison Safety Boiler Works. 
Heine Safety Boiler Co. 
Standard Boiler Co. 
Boiler Cleansing Compounds. 
Lord, Geo. W. 
Warley & Co., Thos. C. 
Boiler Inspection. 
Hartford Steam Boiler Ins. Co. 
Bolts, Nuts. Washers, etc. 
Hoopes & Townsend. 
Bridges, Floors, Cranes (Iron). 
Berlin fron Bridge Co. 
Brushes, Dynamo. 
Crown Woven Wire Brush Co. 
Goldmark & Wallace (Koch). 
Holmes Fibre-Graohite Co. 
Kester Electric Mfg. Co. 
Buildings and Roofing (Iron). 
Berlin tron Bridge Co. 
Cable Hangers. 
Bender & Lo., O. N. 
Standard Vasergronsé Cabie Co. 
Cable Making Machinery. 
Kay, J. F. 
Car Heaters, Electric. 
American Elec. Heating Corp. 
Globe Electric Heating Co. 


Cars. 

Brill Co., J. G. 

Carbon Points and Plates. 
Brush Electric Co. - 
Hardtmuth &-Co., F., Utd. 
Partridge Carbon Co. 
Reisinger, Hugo. 

Schiff, Jordan & Co. 
Solar Carbon & Mfg. Co. 

Castings. 

Chester Steel Castings Co. 

Phosphor-Bronze Smelting Co. 

Sessions Foundry Co. 

Chains. 

Jeffrey Mfg. Co. 

Circuit Breakers. 

Cutter Electrical & Mfg. Co. 

China Insulators. 

Locke, Fred. M 

China Manufacturers. 
Locke, Fred M. 

Coal Carriers. 

Hunt Co., C. W. 
Jeffrey Mfg. Co. 

Coal Mining Machinery. 
Jeffrey Mfg. Co. 

Coloring Compound forLamps. 
Webster Chemical Co. 


Commutator Bars. 


Billings & Spencer Co. 
Forest City Electrical Works. 


Commutator Compound. 
McLennan & Co,, K. 
Condensers. 
Conover Mtg. Co. 
Marshall, Wm. (Electric). 
Worthington, H. R. (Steam). 
Conduits. 
Armorite Interior Conduit Co. 
Interior Conduit & Ins. Co. 
McRoy, John T. 
Michigan Pipe Co. 
Connectors and Terminals. 
McIntire Co., The C. 


Cord. 

McEvoy, C. H. 

Samson Cordage Works. 
Congoaien in Boilers, Remedy 


ir. 
Lord, Geo. W. 
Warley & Co., Thos. C. 
Cotton Yarns. 
Hadley Co. 

Cranes and Hoists. 
Harrington Son's Co., E. 
Jeffrey Mfg. Co. 

Maris Bros. 


Damper Regulators. | 
Hine & Robertson. 
Desk Lights. 
Kinsman, F. E 
Directories- 
Johnston Co., The W. J. 
Drilling Machines. 
Gould & Eberhardt. 
Dynamos and Motors. 
Akron Electrical & Mfg. Co. 
American Engine Co. 
Bernard Co., Lhe EK. G. 
Brush Electric Co. 
C. & C. Electric Co. 
Card Electric Co. 
Card Elec. Motor & Dynamo Co. 
<a Electric Commission Co. 
Coho & Co., H. B. 
Commercial Electric Co. 
Emerson Electric Mfg. Co. 
Fort Wayne Electric Corporation. 
General Electric Co. 
Jenney Mfg. Co. 





enney Electric Motor Co. 
orth American Electric Co. 
Ridlon & Co., Frank. 
Rossiter, MacGovern & Co. 
Scott & Janney Elec. & Mfg. Co. 
Siemens & Halske Electric Co. 
Stanley Electrical Mfg. Co, 
Storey Motor & Tool Co. 
Triumph Electric Co. 
Walker Co. 
Seceeanenss Elec & Mtg Co. 

Electro-Magnets. 

Varley Duplex-Ma7 net Co. 

Electric Mine Locomotives. 
Jeffrey Mfg. Co. 

Electric Novelties. 

Ohio Electric Works. 

Electrical Instruments. 
Weston Electrical Inst’ment Co. 
Whitney Electrical Instrument 

Electrotherm. 

Johns Mfg. Co., H. W. 

Elevators. 

Jeffrey Mfg. Co. 
Morse, Williams & Co. 

Electric Heating Devices. 
American Elec. Heating (orp. 
Globe Electric Heating Co. 
Johns Mfg. Co., H. W. 

Ward Leonard Elec. Co. 

Electric Signs. 

Edison Dec. & Min. Lamp. Dept. 

Engineers and Contractors. 
Anthony, Wm. A. 

Arnold, B. J. 

Bryan, W. H. 

Coho & Co., H B. 
Csmmercial Construction Co. 
Comstock Co., The Louis K. 
Crosby & Corrab. 
Hadaway, W. §. 

Herrick & Burke. 

Houston & Kennelly. 
Miller, F. B. 

Moses, Percival Robert. 
Murray Iron Works Co. 
Osterberg, Max. 

Pepper & Register. ° 
Pierce & Richardson. 
Sheldon, Samuel. 
Smethurst & Allen. 

Sutton, Frank. 

Turner, Wm. S 

Engines. 

Allis Co., Edw. P. 
American Engine Co. 

Ball Engine Co. 

Coho & Co., H B. 

Dake Engine Co. 

Frick Company. 

Jeffrey Mfg. Co. 

Noye Mtg. Co., John T. 
Otto Gas EngineCo. 
Philadelphia Eng. Works. 
Priestman & Co. 
Westinghouse Machine Co. 
Weston Engine Co. 

Engraving, Metal. 
Schwerdtle & Siebert. 

Fans and Fan Motors, 
Central Electric Co. 

Diehl Mfg. Co. 

Emerson Electric Mfg. Co. 
Leavitt Motor Co. 

North American Electric Co. 
Riker Electric Motor Co, 

Scott & ponney iss. & Mfg. Co. 

Feed- Water Heaters. 

._ Fuel Economizer Co, 
Harrison Safety Boiler Works. 
Hine & Robertson. 

a Hoppes Mfg. Co. 

Kerfsington Engine Works. 
Webster & Co., Warren. 

Fixtures, Gas and Electric. 
Bogart, A. Ll, 

Faries Mfg. Co. 
Parke & Co., John Y. 
White Co., The O. C. 

Flexible Shafts. 
Stow Mfg. Co. 


Fuel Economizers. 
Fuel Economizer Co., The. 





Fuse Boxes. 
Bryant Electric Co. 

Fuse Wire and Links. 
Chicago Fuse Wire & Mfg. Co. 
General Electric Co. 

McIntire Co., The C. 
Shawmut Fuse Wire Co. 

Gas Lighting Apparatus. 
£lectric. = , 
American Electric Co, 


art, A. L. 
sata. A. =. 


Gears. 
Boston Gear Works. 


Gear Cutters. 
Gould & Eberhardt. 


Globes. Shades. Ete. ; 
American Reflector & Lighting 


Co. 
Frink I. P. 
Murray & Co., James J. 
Westinghouse Glass Factory. 


Grease & Oils. 
Cook's Sons, Adam. 


House Goods. 
Kyanson & Ampriester. 
Huebel & Manger. 
Ostrander & Co., W. R. 
Viaduct Mfg. Co. 


Hydraulic Presses. 
atson-Stillman Co. 


Incrustations in Boilers Pre- 
vented. 
Lord, Geo. W. 
Warley & Co., Thos. 


Induction Coils. 
Frei & Co.,G A. 
International Electric Co. 
Splitdorf, C. F. 


Instruments (Test’g & Recor’g). 
American Electric Meter Co. 
General Electric Co. 

ueen & Co. 

ose. Ralph. 
Whitne lectrical Inst. Co. 
Weston Elec. Inst. Co. 

Insulators and Insulating 
Material. 

Buchanan & Lyall (Jute). 
Empire China Works. 
Gilmore Electrical & Mfg. Co. 
Goodyear Vulcanite Co. 
Indiana Rubber & Ins. Wire Co. 
Johns Mfg. Co., H. W. 
Kartavert Mfg. Co. 

Locke, Fred. M. 

Pass & Seymour (China). 
Standard Underground Cable Co. 
Union Porcelain Works. 
Vulcanized Fibre Co. 

Jewels for Electrical Purpose. 
Wennstrom Co., Tne John 

Jute Yarns. 

Buchanan & Lyall. 

Lamps, Arc (for Incan., Circuits.) 

Diehi Mfg. Co. 
Electric Arc Light Co. 
Electric Constiuction & Supply 


oO, 

General Electric Co 

General Inc. Arc Light Co. 

Ideal Electric Corporation. 

Manhattan Gen. Const. Co. 

Perkins Elec. Switch Mfg. Co. 

Pomeroy, Woltmann & Co. 

Scott Electric Lamp Co. 

Scott & Janney Elec. & Mfg. Co. 

Standard Thermometer Co. 

Standard Thermometer & Elec. 

Co. 

Westinghouse Elec. & Mfg. Co. 
Lamps, Incandescent. 

Beacon Lamp Co. 

Bernstein Electric Co, 

Bryaa-Marsh Co, 

Buckeye Electric Co. 

Globe Electric Light Co. 

Lynn Incandescent Lamp Co. 

New York & Ohio Company. 

Orient Electrical Co. 

Stand. Elec. Lamp & Novelty Co. 

Stanley & Patterson. 

Westinghouse Elec. & Mfg. Co. 

White Co., O. C. 
Lanterns, Electrical. 

New York Accum. & Elec. Co. 
Lathes. 

Gould & Eberhardt. 

Sebastian Lathe Co, 
Lightning Arresters. 

Garton-Vaniels Electric Co. 

General Electric Co. 

Westinghouse Elec. & Mfg. Co. 
Lubricants. 

Cook’s Sons, Adam. 

Lord, Geo. W. 

Warley & Co.. Thos. C. 
Machinery, Tools, Lathes, Etc. 

Barnett Co., G. & H. 

Barnes Co., W. F., & John 

Bliss Co., rhe E. w. 

Ferracute Machine Co. 

Garvin Machine Co. 

Gould & Eberhardt. 

Harrington, Edwin, Son & Co. 

Hubbell, Harvey. 

Jeffrey Mfg. Co. 

Link- Belt Eng’g Co. 

Pratt & Whitney Co. 

Prentiss Tool & Supply Co. 

Sebastian Lathe Co. 

Sherwood Mfg. Co. 


Mast Arnis. 
Brady, T. H. 
Walls & Co., C. W. 
Mica, 
Mica Insulator Co. 
Munsell, Eugene. 
Schoonmaker, A. O. 
Model & Experiment’! Work. 
Baillard, E. V. 
Name Plates. 
Becker, August. 


Warley & Co., Thos. C. 

Oil Purifiers. 
Hine & Robertson. 
Metropolitan Klectric Co. 
Phoenix Automatic Filter Co. 
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CLASSIFIED LIST OF ADVERTISERS. 


Packing. 


Garlock Packing Co. 
Hine & Robertson, 
Jenkins Bros. 
Johus Mfg. Co., H. W. 
Peerless Kubber Mfg. Co. 
Paints, Varnishes, Etc. 
Standard Paint Co. 
Sterling Varnish Co. 
Patent Solicitors. 
Caldwell, R. S. 
Dyer & Driscoll. 
Kintner, Chas. J. 
Rosenbaum, Wm. A. 
Wedderburn & Co., John. 
reas Apparatus. 
Beseler, Chas. 
Colt & Co., J. B. 
Frei & Co ,G.A. 
Green & Bauer. 
Photographic Plates. 
Carbutt, Jobn. 
Platinum. 
Baker & Co. 
Croselmire, C. F. 
Schawel & Co., Jas. 
Poles, Brackets, Pins, Etc. 
Ayer, Ed. K. 
Baily Mfg. Co. 
Berthold & Jennings. 
Brady, T. H. 
Central Mfg. Co. 
Fernandina Oil & Creosote Wks. 
Hart, C. S. 
Lindsley Bros. 
Locke, Fred. M. 
Sterling, W. C., & Son. 
Valeutine-Clark Co. 
Pole Steps and Bands. 
Hoopes & Townsend. 
Porcelain Manufacturers. 
Empire China Works. 
Locke, Fred. M. 
Pass & Seymour. 
Union Porcelain Works. 
Publications, Electrical. 
W. J. Johnston Co. 
Pulleys, Shaft’ g, Coup!’ gs, &c- 
Evans, G. F 
Hunter Machine Co., Jas. 
Jeffrey Mfg. Co. 
Pumps, Steam. 
Davidson, M. T. 
Hubbard, Norman. 
Laidlaw, Dunn, Gordon Co. 
Quimby, Wm. E. 
Worthington, H. R. 
Rail Bonds. 
Johns Mfg.Co.H. W. 
Railway Specialties, Electric. 
General Electric Co. 
Jotuns Mfg. Co., H. W. 
Reflectors. 
American Reflector &Lighting Co 
Frink. I. P. 
Klemm & Co. 
Westinghouse Glass Factory. 
Repairing. 
Begue, C. J. 
Pioneer Electrical Works. 
Stucky & Heck Elec. Mfg. Co. 
Wilson & Wiukler Co. 
Rheostats. 
Ball Mfg. Co., H. P. 
Ward Leonard Electric Co. 
Safety Valves. 
Chapman Valve Mfg. Co. 
Schools and Colleges. 
Columbia University. 
Corresp. School of Technology. 
Institute for Home Study of 
Engineering. 
International Corresp. Schovls. 
Screws, 
Phila. Machine Screw Works. 
Search Lights. 
Scott Electric Lamp Co. 
Second-Hand Apparatus. 
Baechtold a Parker KJec. Co. 
Chicago Electric Commission Co. 
Gregory Co., Chas. E. 
Pioneer Electric Works. 
Prentiss Tool & Supply Co. 
Ridlon & Co., Frank. 
Rossiter, MacGovern & Co. 
Sheble & Patton. 
Shades. 
Westinghouse Glass Factory. 


Shapers. 

Gould & Eberhardt. 
Skylights. 

Coho & Co., H. B. 
Silk. 

Ryle & Co., Wm. 
Spark Arresters. 

Phila. Electrical & Mfg. Co. 
Stamps & Dies. 

Schwerdtle & Siebert. 
Steam Gauges. 

D’ Este & Seeley Co. 

Hine & Robertson. 
Steam Separators. 

D’ Este & Seeley Co. 


Goubert Mfg. Co. 
Harrison Safety Boiler Works. 
Steel Pins. 


Steel Stamps. 
Schwerdtle & Siebert. 
Switches, Etc. 
Anchor iiectric Co 
Bali Mfg. Co., H. P. 
merous Electric Co. 
Chicago Fuse Wire & Mfg. Co. 
ElectricEng & Supply Co. 
Eyanson & Armpriester. 
General Electric Co. 
Goodyear Vulcanite Co. 
Hart & Hegeman Mfg. Co, 
Hill Electric Co., W. S, 
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Nassau Electric Mfg. Co. 
Paiste & Co., H. T. 

Perkins Electric Switch Mfg. Co. 
Phila. Electrical & Mfg. Co. 
Technic Elec. Works. 

Viaduct Mfg. Co. 

Zimdars & Hunt. 


Switchboards. 
American Electric Telephone 


Co, 
Ball Mfg. Co., H. P. 
Chicago Fuse Wire & Mfg. Co. 
Eyanson & Armpriester. 
Nassau Electric Mfg. Co. 
Wilson & Winkler Co. 


Supplies, General Electrical. 
Anchor Electric Co. 
Barron & Co., Jas. S. 
Bryant Electric Co. 
Central Electric Co. 
Chicago General Fixture Co, 
Coho & Co., H. B. 
Cutter Electrical & Mfg. Co. 
Edison Manufacturing Co. 
Electric Appliance Co. 
Eyauson & Armpriester 
Garton Daniels Elec. Co. 
General Electric Co. 
Goodyear Vulcanite Co. 
Greeley & Co., The E. S. | 
Huebel & Manger. 
Indianapolis Electric Co. 
International Electric Co. 
Ohio E'ectric Works. 
Paiste & Co., H. T. 
Partrick & Carter Co. 
Pettingell-Andrews Co. 
Phila. Electrical & Mfg. Co. 
Ridlon & Co., Frank. 
Sebastian Lathe Co. 
Sheble & Patton. 
Viaduct Mfg.-Co. . 


Surgical Instruments. 
American Endoscopic Co. 
Surgical & Dental Lamps. 
American Endoscopic Co. 
Tank Alarms. 
Jones & Son, J. 
Taps and Dies. 
Carpenter Tap & DieCc.,J.M 
Telephones. 
American Bell Telephone Co. 
Rie Me i Suppl 
ectrical Supply & Teleph. Co. 
Harrison Electric Co. - 
Illinois eppane Supply Co. 
‘aber. 


arrow, 


~~ 


Murdock & 

Penn Telephone Co. 

Phoenix Tele. & Mfg. Co. 

Phoenix Interior Telephone Co. 

Smith & Patterson. 

Standard Telephone & Elec. Co 

Serounbere far - Tel. Mfg. Co. 
rowger Auto. Tel. Exch a 

Tice, Josiah, nee 

Viaduct Mfc. Co. 

Western Telephone Const. Co. 

Williams, Couch & Whitman. 

Telephone Supplies. 
Goodyear Vulcanite Co. 
Splitdorf, C. F, 


Tools. 

Hammacher, Schlemmer & Ca 
Tool Holders. 

Gould & Eberhardt. 


Transformers. 
Chicago General Fixture Co. 
iaeced nes Co, 
t. Wayne Electric Cor i 
Laon Co. poration 
ott anney Elec & Mfg.C 
Westinghouse Elec. & oy 
Trucks. 
Brill Co., J. G. 
Walker Co, 
Turbines. 
Dayton Globe Iron Works. 
¥ ae are. Jas. 
ombar ater-Wheel Gov. 
one, Morgan. oo 
Stilwell-Bierce & Smith-Vail . 
Trump Mfg. Co. _— 
Valves. - 
apman Valve Mfg. Co. 
Jenkins Bros. . 
Windlasses, 
Whitehead, S. E. 


Weighing Machines. 
Pratt & Whitney Co. 
Wires and Cables. 

American Electrical Works. 

Besly & Co., Charles H. 

Brixey, W. R. 

Somtsas Mestre Co. 

cago Fuse Wire & Mfg. Co. 
Eastern Electric Cable Co , 
Bilestste oe panee Co: 
ndiana Ru r I Ww 

Moore, A. F. eae Co. 

National India Rubber Co, 

New York Insulated Wire Co. 

Gtoutte Ce.. ae 

ope’s Islan . Co i 

Roebling’s Sons Co., _— 

Shawmut Fuse Wire Co. 

Simplex Electrical Co. 

Shemini: 

ndard Underground Cable Co, 

Washburn & Moen Mfg. Co. 
Woodwork, (Electrical). 

Union Hardware Co, 
X-Ray Machines. 

Frei & Co..G. A, 
Green & Bauer, 
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SAL AMMONIAC 


(ELECTRIC BRAND) 


For Electrical Purposes, 


Guaranteed 98 |99 % * and free of lead and 
iron. If you want the best quality ask your 
dealer for this brand. 

IMPORTED BY 


A. KLIPSTEIN & COMPANY, sso PRAMS STEER? 





Fngine and Speed Lathes__» 


Specially adapted to ae pages 
mental and Jobb a work. Feo 
Tools and Bn, laners, ans Dritts 
etc. Catal 

SEBASTIAN LATHE CoO., 
121-123 Culvert St. - - Cincinnati, Ohio, U. S. al 








‘Compare This With (thers. 


‘Commercial 
Dynamos 


—Are— 
Beautiful in Design, 
Beautiful in Operation. 


amet Electric Co. 


19 W. Merrill St., 
INDIANAPOLIS, IND. 





The Best of Lamps for 12 cents Each, 


Send us your burned out lamps and we will return them at the above price as good as new. 





Our system of renewing burned out lamps saves you 25 to 50 per cent. on your lamp bills 


maintaining candle power at a given efficiency. 


from new ones. 


service. Our T.-H. filaments are unequalled for 


In appearance our lamps cannot be told 


Any voltage at any efficiency. 
Simply deliver your lamps to the freight agent. We pay the charges. 


CASH PAID for burned out and broken lamps. 





and secures you the most economical 


Lynn Incandescent Lam 


p Co.., 56-66 Monroe St., Lynn, Mass. 








SHOW ROOMS: 


1 Broadway, New York City. 
ston. 


128 Eesew St., Bo 


ENGlOS6d APO Lamps... 


For Constant Potential Circuits. 


Simple, 
Durable, 
Economical. 


Burn 100 to 150 hours 
with one trimming. 


Diehl Manufacturing Company, 


Elizabethport, N. J. 
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JENNEY 


MULTIPOLAR 
and BIPOLAR 


GENERATORS 
and MOTORS 


POWER, INCANDESCENT AND ARC LIGHTS FROM 
ONE GENERATOR AT SAME TIME. 




















the BRADY MAST ARMS 


TH, eee ee eon ee CSA. 


Manufacturer of Assortment of sizes in stock. Write 





MAST ARMS, POLE and 8 : 
aod caker Gneuaitioe ter BRACKETS } Type 25.Kw Direct Connected to JENNEY ELECTRIC MOTOR CO, 
So 250 Kw Belted. P 0. Box 334, INDIANAPOLIS, IND 
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haa few of your New Year Resolutions you 
will keep. Be sure you keep the Resolution to 
use only high grade goods, because of their quality 
rather than Price. If so, we shall get your orders 
for Switches, Sockets, Cut-outs, etc. 


ANCHOR ELECTRIC CoO., 
1654-5-6 Tlonadnock Block. 71 Federal St., BOSTON, MASS. 


Swi TCHB GARDS Chart of Wire Gauges: 


Panel Boards 
and Switches 


for all purposes and uses. Sole 
manufacturers of the well-known 

‘Baehr’’ Quick Break Switch. 
Experimental work of all kinds 
promptly attended to. 





By S. S. WHEELER, Pu.D., 
Electrical Expert N. Y. Board of Electrical Control, 















Engraved on fine plate paper, and suitable for framing. Price, $1.00. 


: By means of the engraved curves on this chart of the various wire gauges 
: of the world, the size of wire corresponding to any number, or the equivalent 
: number of another gauge, can be determined at a glance. 


. Copies of the above, or of any electrical book or publication in print, will be sent by 
: mail, POSTAGE PREPAID, fo any address in the world, on receipt of price. 


THE NASSAU ELECTRIC MFG. CO. The W. J. Johnston Company, Publishers, 


127-131 25th St., Near 3d Ave., BROOKLYN, N. Y. 253 BROADWAY, NEW YORK. 


E.E.&S. Sockets. 


Switches, 
DON’T FORGET | Rosettes, 


THAT WE MAKE({ Cut-Outs, 
ALL THESE. A complete line ot 
Incandescent Supplies. 


Switchboards and Panel Boards. 


SEND US YOUR SPECIFICATIONS AND ORDERS. 


ELECTRIC ENGINEERING & SUPPLY CO. 
SYRACUSE, N. Y. 





NEW YORK TF, a MH AMES SM 
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The Electrical World. An Illustrated Weekly Review of 
Current Progress in Electricity and its Practical Appli- 
COENEN, «AE GUOOURITIOEE «kc ccc ceiceeecs cnetececes: 


Johnston’s Electrical and Street Railway Directory. 
Containing Lists of Central Electric Light Stations, 
Isolated Plants, Electric Mining Plants, Street Railway 
Companies—Electric, Horse and Cable—with detailed 
information regarding each; also Lists of Electrical and 
Street Railway Manufacturers and Dealers, Electricians, 


Des I EE a, yc cinvevecccccecvenss teeaes 
The Telegraph in America. By Jas. D. Reid. 894 royal 
octavo pages, handsomely illustrated. Russia........... 
Dictionary of Electrical Words, Terms and Phrases. 


By Edwin J. Houston, Ph.D. Third edition. Greatly 
enlarged. 667 double column octavo pages, 582 illus- 
I 6 c5 a6 Oe BEReen ch casbuns b Venus dv cede coves seyiedce 


The Electric Motor and Its Applications. By T. C. 
Martin and Jos. Wetzler. With an appendix on the 
Development of the Electric Motor since 1888, by Dr. 
Louis Bell. 315 pages, 353 illustrations.............. 


Electro-Dynamic Machinery. By. E. J. Houston, Ph. D., and 
A. E. Kennelly, D.Sc. A text-book on continuous-cur- 
rent dynamo-electric machinery for electric-engineering 
students of all grades. 322 pages; 232 illustrations...... 


The Electric Railway in Theory and Practice. The 
First Systematic Treatise on the Electric Railway. By 
O. T. Crosby and Dr. Lonis Bell. Second edition, 
revised and enlarged. 416 pages, 183 illustrations... 


Alternating Currents. An Analytical and Graphical Treat- 
ment for Students and Engineers. By Frederick Bedell, 
Ph.D., and Albert C. Crehore, Ph.D. Second edition. 
ee ED, Dee CRIBEIOO... i iccccccves sesncsescane 


Practical Calculation of Dynamo-Electric Machines. 
A Manual for Electrical and Mechanical Engineers, 
and a Text-book for Students of Electro-technics. By 
ie? Be WSS 6 WhO eed e we nen decd creaverscceees 


Gerard’s Electricity. With chapters by Dr. Louis Dun- 
can, C. P. Steinmetz, A. E. Kennelly and Dr. Cary 
T. Hutchinson. Translated under the direction of Dr. 
i a sw ead Sick p40 Wha SERS Oo%.0% 
Electrical Power Transmission. By Dr. Louis Bell, Ph.D. 
Uniform with Crosby & Bell’s “Electric Railway.” Cloth. 


The Theory and Calculation of Alternating Current 
Phenomena. By Charles Proteus Steinmetz........... 


Central Station Bookkeeping. With Suggested Forms. 
Gh PUN Rb oh ed 0s bs hEGOERD oe oc vccvecesesavose 


Continuous Current Dynamos and Motors. An Elemen- 
tary Treatise for Students. By Frank P. Cox, B. S. 
ee Oe os ons da hinesccedanacecdes 


Electricity at the Paris Exposition of 1889. By Carl 
Hering. 250 pages, 62 illustrations................... 


Electric Lighting Specifications for the use of Engineers 
and Architects. Third edition, entirely re-written. 
Ms, EEL eee 4 a wachsoed OES aces 0 6bss s veue cased 


The Quadruplex. By Wm. Maver, Jr., and Minor M. 
Davis. ith Chapters on Dynamo-Electric Machines 
in Relation to the Quadruplex, Telegraph Repeaters, 
the Wheatstone Automatic Telegraph, etc. 126 pages, 
NIE RSE ie RE ION ile AR IP er TN 


The Elements of Static Electricity, with Full Descrip- 
tions of the Holtz and Topler Machines. By Philip 
Atkinson, Ph.D. Second edition. 228 pages, 64 illus- 


as a Bera ee 3, eae ee en a 
A Practical Treatise on Lightning Protection. By 
H. W. Spang. 180 pages, 28 iilustrations........... 
Electricity and Magnetism. Being a Series of Ad- 
vanced Primers. By Edwin J. Houston, Ph.D. 306 
i Si, MR. . oy pccgeeed besten Sabb. sbeeses 


Electrical Measurements and Other Advanced Primers 
of Electricity. By Edwin J. Houston, Ph.D. 429 
pages, 169 illustrations.... cscs ssccccccce socccccccess 


5.00 


7.00 


5.00 


3.00 


2.50 


2.50 


2.50 


2.50 


2.00 


2.00 


1.50 


1.50 


1.50 


1.50 


1.00 


..» PUBLICATIONS OF... 


THE W. J. JOHNSTON COMPANY. 


The Electrical Transmission of Intelligence and Other 
Advanced Primers of Electricity. By Edwin J. 


Houston, Ph.D. 330 pages. 88 illustrations............ $ 


Electricity One Hundred Years Ago and To-day. By 
Edwin J. Houston, Ph.D. 179 pages, illustrated... 


Alternating Electric Currents. By E. J. Houston, Ph.D. 
and A. E. Kennelly, D.Sc. (Electro-Technical Se- 
SERED ch kp tide bben vb chee 000e das UR REAPOE OREO ESES 6045 Santos 


Electric Heating. By E. Houston, Ph.D. and A. E. 
Kennelly, D.Sc. (Electro-Technical Series)............ 


Electromagnetism. By E. J. Houston, Ph.D. and A. E. 
Kennelly, D.Sc. (Electro-Technical Series)........... 


Electro-Therapeutics, By E. J. Houston, Ph.D. and 
A. E. Kenneliy, D.Sc. (Electro-Technical Series).... 


Electric Arc Lighting. By E. J. Houston, Ph.D. and 
A. E. Kennelly, D.Sc. (Electro-Technical Series).... 


Electric Incandescent Lighting. By E. J. Houston, 
Ph.D. and A. E. Kennelly, D.Sc. (Electro-Technical 


BOGE) oc csccccdvcccsesescevicrcscscesecssescccvceseses 
Electric Motors. By E. J. Houston, Ph.D. and A. E. 
Kennelly, D.Sc. (Electro-Technical Series)............ 


Electric Street Railways. By E. J. Houston, Ph.D. 
and A. E. Kennelly, D.Sc. (Electro-Technical Series) 


Electric Telephony. By E. J. Houston, Ph.D. and A. E. 
Kennelly, D.Sc. (Electro-Technical Series) ........... 


Electric Telegraphy. By E. J. Houston, Ph.D. and 
A. E. Kennelly, D.Sc. (Electro-Technical Series)... 


Alternating Currents of Electricity. Their Generation, 
Measurement, Distribution aud Application. aAuthbor- 
ized American edition. By Gisbert Kapp. 164 pages, 
S37 TlasiratiOns OBE CWO. DIGEED. 6s cok sive ccvcececsecss. 


Rlectric Railway Motors. By Nelson W. Perry. 256 
pages, many illustrations.............+ee.eeeee eee es 


Recent Progress in Electric Railways. Being a Sum- 
mary of Current Advance in Electric Railway Con- 
struction, Operation, Systems, Machinery, Appliances, 
etc. Compiled by Carl Hering. 386 pages, 110 illus- 
in 644s Wakes Colds s bessOURAE CASA <b4aNESKES SOR KOns 


Original Papers on Dynamo Machinery and Allied 
Subjects. Authorized American Edition. By John 
Hopkinson, F.R.S. 249 pages, 90 illustrations....... 


Davis’ Standard Tables for Electric Wiremen. With 
Instructions for Wiremen and lLinemen, Rules for 
Safe Wiring and Useful Formule and Data. Fourth 
edition. Revised by W. D. Weaver......rcccccccvsee 


Universal Wiring Computer, for Determining the Sizes 
of Wires for Incandescent Electric Lamp Leads, and 
for Distribution in General Without Calculation, with 
Some Notes on Wiring and a Set of Auxiliary Ta- 
bles. By Carl Hering. 44 pages.............cesccees 


Experiments With Alternating Currents of High Po- 
a. 


tential and High Frequency. By Nikola Tesla. +46 
pages, 30 i1ustZAlions ...... 2. .cccserccccccccccccees os 


Lectures on the Electro-Magnet. Authorized American 
Edition. By Prof. Silvanus P. Thompson. 287 pages, 
TD, MEIN. o0.o's 0 a'sa so 3) s'ao Sse als Wa GAWes 000020 540'6 


Dynamo and Motor Building for Amateurs. With 
Working Drawings. By Lieutenant C. D. Parkhurst. 


Reference Book of Tables and Formule for Electric 


Street Railway Engineers. By E. A. Merrill...... 
Practical Information for Telephonists. By T. D. 
OT PE ret Serr rrr rere 
Wheeler’s Chart of Wire Gauges....................... 
A Practical Treatise on Lightning Conductors. By 
9H. W. Spang. 48 pages, 10 illustrations ........... 
Proceedings of the National Conference of Electricians. 
Se Wee, FE TMORIRTIIED. 5 oes ccc ccccccbocctecescas oe 


Tables of Equivalents of Units of Measurement. By 
aces Sin veudececdes can ghiieeeeeh is ceetss 
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75 


Copies of any of the above books or of any other electrical book published, will be sent by mail, POSTAGE PREPAID, to any address in the world on receipt of price. 


THE W. J. JOHNSTON COMPANY, 253 Broadway, New York. 
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If An Engine Bearing Gets Hot 






HE HUTH IN ETH HAT eae 





eo 


This is perfectly safe with a Walker Armature. 


MOST MANUFACTURERS WILL CIVE DIRECTIONS NOT TO 
PUT WATER OR ICE UPON THE BEARINCS, FOR THE 
WATER MAY FLY OFF AND CET INTO THE ARMATURES. 


Always afraid of their armature, 2a delicate, sensitive piece of construction 
that must be tenderly handled and is always liable to accident. 


The WALKER ARMATURE is built differently. The wire upon it is 
ALMOST ALL UNDER THE POLE PIECES AND IS ACTIVE. 


No wads of dead wire over the ends to collect moisture, invite short circuit 
and prevent close regulation. 


The WALKER ARMATURE is as durable as the engine pulley and requires 
no more care or caution in handling. 
NO OTHER ARMATURE 
IS PROTECTED AT THE ENDS LIKE THE WALKER. 








WALKER COMPANY, ..«-. Factories : CLEVELAND, OHIO. 


NEW HAVEN, CONN. 


SALES OFFICES: 


NEW YORK, 253 BROADWAY. Waco, Texas, J. Lewis Sale, Agent, Baltimore, 106 E. German St Minneapolis, 470 pGsadicate Arcade. 
Boston, $ Oliver "Stre Meridian, Miss., W. R. Hall, Agt. New Haven, 140 Winchester Ave, Toronto, 34 York St. 
Philadelphia, S eames Building. Pittsburgh, 1012 ‘Carnegie Bldg Chicago, 1143 Marquette oi Denver, 1601 17th St. 

ew Orleans, 730 Customhouse St. Pacific Coast Office oan ‘Branch Works, at corner of Fremont and Howard Streets, ‘San Francisc 


Aeatumie Edge & Edge, No. 250 Pitts St., Sydney. N. S. Wales. Johannesburg, S. A. Republic, Sherriff, Swingley & Co., No. 19 Robinson Pvildings. 
European Countries Represented by Exploitation Des Procedes Electriques Walker, 6 Rue Bou reau, Paris. 
Japanese and Chinese Empires Represented by Bagnall & Hilles, Y okohama, Japan. 
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PERKINS 


Enclosed 
Arc 
Lamp. 


150 HOURS’ BURNING 
WITH 12 INCHES 
OF CARBON. 





Fig. 1 Fig, 2. Fig. 3. 
Appearance of Lamp when in Globe lowered for trimming. Ornamental parts and 
use, Globe cannot fall off. globe removed. 


a —__ MANUFACTURED BY 


Perkins Electric Switch Mfg. Co., 
HARTFORD, CONN. 


NEW YORK, 219 HAVEMEYER BLDG. CHICAGO, 1538 MONADNOCK BLDG. 





PERU ELECTRIC MFG. CO. 


Also Mfrs. of 


Porcelain oe ay LACLEDE 


Manufrs and 


“ALIavana 
‘ALIDITAWIS 


for Electrical | daa gaememenmrm | — CARBON 
PUrpOSeS. |stats! BATTERIES, 

PORCELAIN TUBES. saat 
GENERAL OFFICES & WorkKS, PERU, IND. 





“B” Type. 
Specially adapted for use in buildings and street cars. 
Consumes I-1.5 amperes—500 volts. 





141-147 North 12th St., Philadelphia. 


STATIONARY ELECTRIC HEATER. 


“AINIIDISSI HOH 


[he Globe Electric Heating Company, 


NERO PRVEREEEEEEREEEEEEEEEEEEEREDEDEDEEEDEREEEEEEDEEEEEEEEEEEEEEEEEEEEEDEEEDEEEEEEEEEEES EEE EEUETE EEE ETE E ETT TET T ESTED 


.. THE PIONEER FIRM... 


F. HARDTMUTH & Co., LTD., 


VIENNA, AUSTRIA. RATIBOR, GERMANY. 


Smectees Salsarcome : Manufacturers or Cored and solid Carbons 
203 BROADWAY, NEW YORK for direct and alternating 


ei \ i | current lighting. 
Agencies: 
CHICAGO EDISON CO., oan | oom 
CHICAGO, ILL High grade Electrodes 


GENERAL ELECTRIC CO., for electro-chemical and 
SAN PRANCISCO, CAL. (TRADE MARE.) other purposes. 


SOCOCOPWWWWWOODPPPHOPHUSVUVHSTEVEVUTIIIGD 





PRLVUELEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEDEDEEEEEEEEEEDEDEND 


ACCRA 
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“Kinsman” 
Long Burning Arc Lamp. 


For Direct Current Incandescent Circuits. 


Burns 1 50 Hours 


With No Attention. 
Globe Completely Filled with a Steady White Light. 


COST OF OPERATION REDUCED TO A MINIMUM. 








= 


AAD UAE 


SIMPLE MECHANISM - LONG weer ee PARTS. 
Write for Catalogue 


Kp] ) Electric onstruction & Supply Co.. 


{10 Liberty Street, NEW YORK 


F sisdssssdudlsdddddddduabsdduaadddddsddduda edsccnasaunnsix 


J. G. BRILL COMPANY, 


Philadelphia, Penn., U. S. A. 








— Solid Forged Frames. 
No Rivets to stretch. 


- No bar-iron fitted with a sledge hammer 
to grooves in rough castings. 


Rorged HFrames of ample section 
Not half-inch merchant bar. 
No riveted work in any part of our truck. No patchwork. 


DURABLE. SOLID. NOISELESS. 
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Carbutt’s X-Ray F 








™ VETTER CURRENT TAP 


Plates and Films, A Tapping Plug and Lamp Socket Combined, 


: ‘The simplest and best device for tapping 

INDIVIDUALLY WRAPPED ‘and carrying the current from any electric 

slight system to Motors, Drop-Lights and 

oll me apn peed der the X-Rays without ! ‘ other electrical devices, without the loss of 

any further reparation. The composi-§ slamp in fixture. Adapted to any system of 
tion of the Emulsion is such that tres ; electric lighting. 


-Rays are largely absorbed, and allows 
of shorter exoosure with the eushantion t When ordering, state what socket is used. 


of more detail in the Kadioorvaph Nega-¢ Price, $1.00. 
Dry cue ene be obtained on ordinary$ {1 iperal discounts to the trade. Send for sample 


sand descriptive circular. 
a ok eee : For Sale by all Electrical Supply Houses. 


JOHN CARBUTT,: J. c. VETTER & CO., 





Wayne Junction, PHILADELPHIA. : Manufacturers and Patentees, 
Keystone Dry Plate : 104 E, 23rd St., NEW YORK. ‘° 
and Film Works. » Feneuvereceeceuseeneneseccceeseceseususescceamenssenaususcnesecussseanessecessseess 


SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSESSESSS SESS eeeees THE im PROVED 


on electrical subjects mailed to any address “ 896) GARTON LIGHTNING ARRESTERS 

in the world, POSTAGE PREPAID, oni 

receipt of price. POSITIVE, RELIABLE, DURABLE, EFFICIENT. 
Address—THE W. J. JOHNSTON CO., Send for our new illustrated Circular. 


253 Brondway, New York ce, GARTON-DANIELS ELEGTRIG 60,,"=8°: 2" 


... THE ONLY CENUINE... 
Edison X-Ray Apparatus RAY, 


IS MANUFACTURED BY 
Machinery for the Making 
of Biectric Cables and 


THE EDISON MANUFACTURING COMPANY. — ; cde cable 
NEW AND POWERFUL X-RAY FOCUS TUBES: tvagaaaf capouaatbcing RE bber Siti 


Coverin "Sone and 


WRITE FOR OATALOGUE. = Cordage Machines. "Wire Ro Rope Machines. 
= Plans and Estimates. 









EDISON MANUFACTURING. CO., 110 East 23d St., New York. 


CREOSOTED <=: Scces "> RERUN 


ViARO S 
MENQOMINEE, BAY CITY. ANDO 
ALPENA, MICH. 


aan © Creqscte Works,; al 7 AYER, Ee ee a SE CE 
FERNANDINA, FLA. : ra 


THE VALENTINE-CLARK COMPANY. 


804-5 Caff Bidg., 230-236 La Salle St. CHICAGO. ' pone TI SO aD 


For prices and particulars address CHICAGO, 










a 






Creen Bay, Wis., Clare, Mich., Waukesha, Wis. 


POLES. WHITE CEDAR POLES (em Ae. 
Write us for’ Delivered Prices when In the market—We are headquarters. iM as t A rm bs 


‘LINDSLEY BROS., Menominee, Mich.: 


‘Central Manufacturing €o.;: 


: IOMATTANOOGA, MANUFACTURERS AND DEALERS IN TENN. | 





——— 


Cedar Railway, Telephone, 
Telegraph and Electric Light: 


POLES. 


Pine painted cross arms and Oak pin , 
Get our prices for delivery at any med ELECTRICAL MOULDINGS 
tion. Six sorting yards, our Monroe yard: 
peng most Southern and Eastern in Mich- : 
igan, Our card: Al polesa and good despatch. « 


W.C. STERLING & SON, : NN BRACKETS 
MONROE, MICH. i 


Adopted and recom- 
mended by the 


WORCESTER (MASS.), 
ELECTRIC LIGHT GO. 


MANUFACTURED BY...... 


6 W. WALLS & 60., 


tad Lagrange Street, WORCESTER, MASS. 

















Pecan 
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NINETY-ONE DESK LAMPS..... 


In four days is pretty good for a “spurious imitation!!’’ It is merit, 
not ‘‘pictures on paper,’’ that sells the Daylight Desk Lamp. 

Try one and be convinced. It has no dust collector, does not heat the 
head, and allows you to open and close your desk without moving the 





lam See former advertisements for other details. 

oO >“ movable cylinders” or ‘“‘adjustable Eye Screens” needed, once on the desk 
and you have a perfectly screened and diffused light, which needs no adjustment 
Solid and substantial. No paint or tin work. 

You run no risk in placing your order at once. 
As an evidence of the demand for the ‘‘Daylight’”” Lamp and the confidence of the 
owner in its future, an order has just been placed for stock sufficient to make up 


1,000 lamps. 
The General Electric Co. and other lamp manufacturers now carry the lamps for 


the *‘Daylight” Desk Lamp in stock. 
State voltage of circuit, as the price 
includes lamp and socket, no extras. 
Write for circular and price list. Liberal discounts to the trade. 


FRANK E. KINSMAN, (Inventor.) 


66 Broadway, - - - New York. 
RARRARRARAARAARAAAAAAREASRAAAAAR AAS EA ARES & 








SOLAR CARBON “seuss” Indianapolis Electric Go. 


Electric Light Carbons, SOFT CORED and Solid. INDIANAPOLIS, IND. 


BATTERY CARBONS OF ALL SHAPES. 
SOLAR CARBON & MFG. CO., eS PITTSBURGH, PA. wenee ater cee ae the State. 


ok. Bells That Ring... 


SSSSSSSSSERSESSFCSSSSESESEESSEECEEEEE REE Eee eee eee 





&y STYLE F. STYLE H. 
micotete pele. apenting Tubes, a BEST MATERIAL. 
urglar Alarms, ws, e a * EXCLUSIVE FEATURES. 
echanical B 
Ts tects Wie pi Rag PUSH BUTTONS. 
EVERYTHING FOR HOUSE, HOTEL OR FACTORY USE. ga mnettnetusesss 
22 Dey Street, New York. 277-281 Graham St., BRooKLyn, N. Y. 


PACTORY, 1488-1486 DE KALB AVE., BROOKLYN. 


= 
ALL onal (( ie mmm i W A L L 


IRON-ARMORED fl nil 
INSULATING uLaTING N 14 


{nterior Conduit & [nsulation (o. 


General Offices and Works, 











627 WEST THIATY-FOURTH STREET, 
NEW YORK. 


HARD PORCELAIN INSULATORS 


LARGE AND SMALL 


TH HART & HEGEMAN MFG. GO. Con: 


Single Switches or Gangs. 


ir 
Time saved in installing switch 
Armorite 


i I 
| $f — BOXES 
more than pays for the box..... 
Interior Conduit 


| HART FLUSH SWITCHES, 
| — ij ‘ 
Prices Low. 
Company, 





: @Q 
% ° Cua —" 
5 oO Patents T l h 
z q Mfgre. e egr ap ° 
Oo D Iron 
2 : ., Telephone 
2 2 Insulated AND 
ra) Cc Conduits 
5 5 For Interior 7 Electric Work. 
: Construction. 





2 A wnowor| UNION PORCELAIN WORKS, 


Long Distance Telephone 1666. Eckford St. ’ Near Gr eenpoint Av 8., 
The Best Inculated Condult manufactured. BROOKLYN. N. Y. 
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‘96 the Best. Washburn & Moen Mfg.Co. Co. 


Bare and Insulated 


wHy?) ELECTRICAL WIRES 


nat, Meo pectest connecting } Of Every Description. 































f 2d. Does not uaa Also Manufacturers of 


a Ne RE Eos ae ade Os 
we wecescct! THE “CHICAGO” RAIL BOND, 
ee ee General Offices, WORCESTER, MASS. 
WRITE FOR PRICES ON FUSE BLOCKS, &C. : 
Gilmore Electrical: wischitions tie ties 
& Mig. Co., :NEW YORK. CHICAGO. SAN FRANCISCO. HOUSTON. 


NORTH ‘EASTON, M Ass. PHILADELPHIA. PITTSBURG. SCRANTON. 


NOTICE 


s-suarssxz American Endoscopic Company. 


will be protected from infrin w 
suits. We do not infringe “the! © are 


Brush Patents, neither do we use! é ‘S$ PEC | ALI STS 33 


the Plante process of disintegra-+ 
tion. Our plates are made from: 


pure rotted tead and are formed: SURGICAL, DENTAL AND BICYCLE BATTERY LAMPS. 


JOINTS in one hour by electro-chemic 

SOLDER means. Any customers who are! For High Efficiency we have no competition. We make 
PASTE bothered by other parties claim-: ‘nothing but High Grade Lamps. 

PELLETS ing that we infringe their patents: 


PP VRFECTNSILAION Bets commmnicte with ss? American Endoscopic Company, 


*Manufacturers of Electrically Lighted Surgical Instruments 
p ELECT : y 
AR Ric The Willard Electric & Battery Co, : and Attachments, 
OFIO = 49. Wood St. Cleveland, Ohio. = : Fletcher Bldg., Weybosset and Union Sts. Providence, R. I. 


‘~~ (CS 
Incandescent Lamps 


For Multiple Circuits. 





Having recently purchased a factory in Malden, Mass., we are now in a position to 
furnish to our customers any kind of a lamp desired. We can safely say that the lamps 
manufactured by us are as good as any in the market, are of thethighest efficiency and 
lasting in life and maintenance of candle power, the; three most meritorious points of a 
lamp. Weare using a cellulose filament and the exhaustion is of the best, being ob- 
tained by the most efficient vacuum pumps made, creating a perfectly dry vacuum, as the 

pumps exhaust without the aid of either mercury or oil, and in consequence the lamps 
do not blacken or smut when used. 


SPECIAL LAMPS: 


Miniature Lamps, Frosted Lamps, Colored Glass, Superficially 
Colored, Tubular Candie Lamps, and Street Car Lamps, 
Double Coiled Filament. 


SSeS aT, ALL CANDLE POWER AND VOLTACE. 


see i er I nnn 


GLOBE ELECTRIC LIGHT CO. 23 James Street, MALDEN, MASS. 


ee 
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A. T. SMITH’S 
Electric Lava Gas Tip for 
Multiple Lighting, 
For Churches, Theatres 
and Halls. 


Therefore buY...... 





A. T. SMITH, 
6W. r4th St., N.Y. 


STORACE BATTERIES 


RENTED, RECHARGED, REPAIRED. 


STORED ELECTRIC POWER SUPPLIED. 


Portable Electric Lanterns | Yacht Lighting 
Carriage Lamps. a specialty. 


THE STORAGE BATTERY SUPPLY COMPAN 


2390 East 27th Street, New York. 


We Undersell All ! 


Bicycle Elec. Lts. $3,00 
Necktie Elec. Lts. 1.50 

Ed’s’n Elec.Mot’s 1.00 
Bat’ry Fan Mot’s 6.00 
$8 Med. Batteries 3.95 
Induction Coils 1.75 
Elec. Bells, finest .25 
|, Dry Batteries, best .25 


~~ Discount to Dealers. 


- Our Bicycle Electric 
Light is the best thing 
that ever happened. 
Catalogue free. 


OHIO ELECTRIC WORKS, Cleveland, 0. 


FOURTH EDITION 


STANDARD TABLES FOR ELECTRIC WIREMEN 


WITH 





Two hard heads may stand 


The Soft Metal Brush for your 
i ard Metal Commutator. 


Two hard metals will not * x + 


stand rubbing. 


The Boudreaux Dynamo Brush 


Is the only SOFT metal brush manufactured, 


ae— BOUDREAUX DYNAMO BRUSH GO,, 253 Broadway, New York. 


STORACE BATTERIES. 


The Most Durable Accumulator 
on the Market. 






oS 
al 










Department of Physics and Electrical Engineering, 
University of Illinois. 

Daniel W. Shea 

Bernard V. Swenson 


William Esty 3 
Fred. A. Sager Champaign, Ill., Aug. 19, 1895. 


No Plates. 
e The Ohio Storage Battery Co., 
No Buckling. 52 Wade Building, Cleveland, Ohio. 
: Gentlemen:—Please furnish the Department of Physics and 


& i Electrical Engineering with too Ford-Washburn storage cells 
No Short Ci rcuits. in glass, type oC. of 150 ampere hours capacity each, the time of 


Iustructions for wiremen and linemen, Un-s# 
derwriters’ rules, and useful formula ands 
data. By CuHas. M. Davis. Fourth edi- 
tion thoroughly revised and edited by W. 
D. WEAVER. Flexible Morocco. 128 pages. 
Price $1.00. 


The fourth edition of this popular book § 
contains the latest revision of the insurance ! 
rules of the Underwriters’ International» 
Electric Association, now almost exclu- 
sively used inthe United States. An import- 
ant section has been added on the calcula- 
tion of alternating current wiring, which « 
i the Stet time brings this subject within § ‘ 

e reach of practical men. A number of ® |Aj j 
the most important tables were prepareds Will Stand High Gharge and Discharge Without 
expressly for this work, and being copy-s ; 
righted cannot be found elsewhere. he§ Injuru. 
wiring-tables are arranged in the most con-# 





shipment to be such that we may recetve the cells by the middle of 
——_ My experience with them thus far, and the favor- 
able comparison of these cells with the other types which wehave 
already tn use, show them to be the most satisfactory thing for 

eneral purposes that there is now on the market, I sincerely 
ee you may meet with the success in your business that you 
deserve, tf the cells which you are now manufacturing are as 
good a quality as the five which I have had in constant and hard 





venient manner for practical use; all haves . 

been calculated on a basis of owe lamepe, = The only storage Battery That Ever Operated a use ali ee years. DANIEL W. SHEA 

an s believ at this is the first uni-® i 5 a - A ley Sally Fl. 

form set of tables published. The tables for Railroad in Winter as Well as Summer. pane Professor of Physics and Elec. Eng. 


the limiting currents for exterior wirings 
and the candle-power of arc lamps are also! f : : : : ; : 
here published for the first time in theirs Regarding the pompous ‘‘ warning ’’ a certain concern has addressed to its competitors we wish to say 


t fi i ’ : : , 
for linemen elec tn ne tient the patents under which the Ford-Washburn Storelectro Company’s Storage Battery—made by us under 
permission of the author. * exclusive license—are constructed, are unassailable, and that all our customers will be protected from litigation. 


The W. dh ale Co, Publishers, THE OHIO STORAGE BATTERY GOMPANY, Greverano, 0.” 


> 3 B L New York City. MACHADO & ROLLER, Agents. 
253 BROADWAY, NEW YORK. Eastern Office, 203 Broadway, eu y 9 g 


Pee eee OOK SEO OOO REESE EEUU RESET REESE SESSESESESSSESSSSSSS ESSE SSE ESSE SESS SESS SSSSSSSSSSSSSSLE ESSEC ESSSSSS SSS SSSSSESSSSSSESTCE SESE SEES SESS SSS ESSE SESS SESE SEER E Eee eee 









> 
‘HIGHEST GRADE NUERNBERG For Direct Current 
Arc Lamps, 
For Alternating Current Arc Lamps, 
Are by far the most economical and 
efficient manufactured. 
They are unsurpassed for even and perfect combustion. 
They produce practically no dust, and are therefore more completely con- 
sumed, thus giving a longer life than any other carbon. 
They give an excellent, uniform, brilliant, and steady light. 
They produce the highest standard candle power in proportion tothe current 
consumed, and are thezefore the most economical carbons manufactured. 
The leading electric light stations who have tested the ‘‘ELECTRA”’ CARBONS, and have 
since adopted them exclusively for their arc lighting, admit their superiority over any 
other high grade carbons. 
Send for Latest Price Lists and Samples to 





HUCO REISINCER, No. 38 Beaver Street, NEW YORK. 


Sole Importer fer the United States Canada, etc. 





— as PR ER RE tet MT ek de 7 Se eee Ne ae sea es a i es “meme oh aa te a 


a eee 


a 








rye THE ELECTRICAL WORLD. DECEMBER 26, 1896. 


FE 
SCHEEFFER’S WATT METERS. IMPROVED. scheeffer’s New Transformer. 















No Brushes, Double Primary Coils, 
No Commutator, Double Secondary Coils, 
No Moving Wire, Good Ventilation, 
Simplicity, Light Weight, 
Durability, High Efficiency, 
Reliability, Good Regulation, 
Accuracy, Small [ron Loss. 


Even to a 6c. p. Light. Convenient to Install. 


DIAMOND ELECTRIC CoO., 


Manufacturers, 


PEORIA, ILLS., U.S. A. 


Use Our Type 4P Motors “ 


-or Direct-Connected Elevator Work 
and Printing Press Driving. . . 








UNSURPASSED FOR SLOW SPEED, EFFICIENT 
AND RUGGED MOTIVE POWER, AND WHEN- 
ae ies EVER COUNTERSHAFTING AND BELTING ARE 
a. etl eae OBJECTIONABLE. 


The C. & COC. Electric Company, 


GENERAL OFFICES, ! WORKS, ! BRANCH OFFICES, 
143 Libe rty Street, GARWOOD, 1 63 Oliver St., Boston, Mass. 

NEW YORK \ N. J 633 Arch St., Philadelphia, Pa. 

' ° I 


o Agencies Hwery where. 


@ 








Desk or Ceiling Fans. 


The BEST ceiling fans on earth; no commutators or brushes, no sparking and 
dissatisfaction ; economical in every sense. Write us for full particulars. 


Os Se BIGHOO4G4E 
Fhe Motors Tra and Three Phaze ‘Systema 
Latest The Scott & Janney Single Phase Alternating Railway System. 


which do not depend upon frequency at any speed. 










Direct Current Dynamos and Motors, Alternating Current Dynamos, 


The only system ever invented which has many advantages over both direct current 
and polyphase alternating systems. The motors are light, powerful, and are positively load starting, will 
operate at any speed. Heavier torque than best direct current motors. Nocommutators. Perfect rotary fields, 


THE SCOTT & JANNEY ELECTRIC & MFG CO, stmt 
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VICTOR TURBINES OPERATING DYNAMOS, 


That there are more Victor Turbines in use supplying Power for Electric Generators than any other is due to the many points of superiority possessed by this Turbine. 


FEATURES WORTH REMEMBERING: 


High Speed, Close Regulation, High Partial Gate Results. 


Great Capacity. . . 








High Efficiency. . ‘ 





Perfect Cylinder Gate. 














Two pairs of 25-inch, and one single 17%-inch Victor Turbines on Horizontal Shafts, with Rice’s Patent 
Steady Motion. eo ce «Ce Friction Pulleys, used under 24 feet head by the Olympia Electric Light and Power Co., Olympia, Wash. We 
are making a specialty of complete Water Power Plants for Electric Lighting, Electric Railways, etc., and 

our work in that line is unequalled. 


caaot bot command the attention of eaiwho desire AT LEAST COST THE LARGEST AMOUNT OF POWER FROM A LIMITED QUANTITY OF WATER, 


The Cylinder Gate Victor Turbine is beyond question the 10ST POWERFUL, [lost 
Durable and EFFICIENT WATER WHEEL manufactured. Write for Catalogue. 


Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 


NEW YORK OFFICE: 112 LIBERTY STREET. 


ah tah kha thc lectin tatiana fy ig Seeegeeugace SSSSSESSECESSSSESSS SEE SESSESES See eeees 


on electrical subjects mailed - any address in the world, POSTAGE 5 : COLUMBIA UNIVERSITY, ‘in the City of New York. 


PRE — on receipt ~ oe CHOOL OF MINES Four years undergraduate courses 
TH re ch ini ame CHOOL OF CHEMISTRY and special facilities for graduate 
* CHOOL OF ENGINEERING work in all departments. Circulars 


CHOOL OF ARCHITECTURE forwarded on application to the Secre- 
CHOOL OF PURE SCIENCE tary of the University. 


WATER WHEELS 


For Heads of 3 feet to 2000 feet. 
UPRIGHT AND HORIZONTAL. 


33 Years Business *°°ine thea tour kien?” 
ELECTRIC POWER AND LIGHTING PLANTS. 


Securing a high guaranteed percentage and great stead- 


The New American Turbine, 


iness of motion under variable loads. An unequaled con- 
centration of power, and an unprecedented high velocity. 
Its quickly operating balanced gates, affords prompt and 
fine regulation by governor. 
Satisfaction guaranteed where others fail. 
Write for catalogue and state your wants. 


JAMES LEFFEL & CO., Springfield, Ohio, U. $. A 


McCormick Turbine, 


On Vertical or Horizontal Shaft. 





Pair of 22-inch New American Turbines, incased in iron flume, ! 
resting on steel I beams, with rope drive sheave, furnished the: 
City of Marquette, Michigan, to operate under 80 feet head and! —Egnecially Adapted for Electric Work. 
drive dynamos for city lighting. 


bo saed @o wer per Fr. spoons with a higher per- 
centage ao aselel alles a than any Water W Wine neee- 
tofore eae All sises o_! these vuenl stapt and left 


* 
Impossible baad ara rome Qtr pete ner pee 
atic tests in the Hol e See er Flume at an di- 
ture of many thousands of dollars and years of time 


ry, 
those contemplating the improvement of powers, 
wie eae ® it to fo thei! interest to confer other fbave Ly bn 
guarantee results wnere a ve 
no eer what make of turbine has 
State your requirements and send aren a. 


S. MORGAN SMITH, 
YORK, PA., U.S. A. 


Estimates furnished for Complete Power Plants 
aud Results Guaranteed. 


In this space to tell all about our Turbine Wheels, their un- 
equalled efficiency and power, or to tell what we can do in im- 
proving and developing water powers. We want to talk to you 
direct. Write us. 


The Dayton Globe Iron Works Co., 


DAYTON,iOHIO, U. S. A. 
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‘ P. & B. ARMATURE AND FIELD ) THE STANDARD PAINT CO. 
A C i A RD L A iwe PS a : COIL VARMSH. Manufacturers, 


81-83 JOHN ST., NEW YORK. 


The Packard Lamp enters upon another year of prosperity with more friends ands TIC, DU AND 
gteater popularity than ever before, and all this is due exclusively to the merit of thes ISELAS C, RABLE, ae ee 
GIVES A cA 18 venue. 


eS CHICAGO waar. 


ELECTRIG APPLIANCE COMPANY, 


CHICACO. 


The lamp has been improved from time to time and is without an equal on the markets F- 
— Weexpectto keer up our record for supplying a satisfactory and high grade = Fa 
article and want your lamp business. Let us hear from you. 


POPULAR FAVORITES. 
Electric Appliance Company, 











European Representative, 
ROBERT W. BLACKWELL, 
30 Victoria Street, 
WESTMINSTER, LONDON, 5S. W..: 
(2) Philadelphia Agents: Novelty Elec. Co., 50-54 N. 4th St. 
SSUES S SESS SEES SES SSE SSS SECRET REESE SSSR ESSE SSC SEES S SEES SESS S SESS Sees eee eS eSee 
=—<x Samson Spot Cord, 
— For Arc Light and Trolley Cord. 

. Send for Samples and Prices. 

SAMSON CORDAGE WORKS, BOSTON, MASS. 


WHY BE A FOCY ?_m. 












Electrical 242 Madison §&t., GASKETS 24e 
Supplies. CHICACO. INSTANTL : 
gS a ee a ee ee eee eee eee 4 : ‘ K% in. for 
Crand Millenium Medal. Sant ECLIPSE UNIONS. 
copenaisiiinariasirestie : : ¥% in. for 

At the Hungarian National Exhibition, at Buda-Pesth, a Grand Millenium Medal has 
been awarded the exhibit of Worthington Pumps. This medal is the only award made PATENTED NOVG.I89I. HAND- HOLES 
for qemping Ss gee py ~_— ; ‘ - ens S Ket % in. for 

em acture an e stock a full line of pumping machinery adapted for Be . . 

allrequirements. Set ae Pribgipd CCTIONAL RAINBOW GPS MAN-HOLES. 

Special designs for hydraulic elevator service, mine service, water works supply, or rv ge 
any service where electric motive power can be used to advantage. —— 


Put up in boxes, weight 3 to6 lbs. 
Send for illustrated catalogue. Estimates promptly furnished. . ee ’ : : 
HENRY R. WORTHINGTON, 86 and 88 Liberty St.,. NEW YORE. Patented and Manufactured exclusively by 


Boston. Philadelphia. Chicago, | Cleveland, St. Louis. Indianapolis. Peerless Rubber Manufacturing Co., (6 Warren St., New York. 


BST eS. Sf nee ee 
Se ' Sh 51 In the sheet and cut to any size, shape, or pattern. | 
Shag . 


“Mica” Washers and Bushings. 
“Mica” and Copper Segments for Railway Motors. 
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> 
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Wheelock Batter ALL MOTORS. Does not poze? «= **§ FOL AN ET MILLS.” 


g under heavy work. 
DRY BATTERIES. Best'‘of all is the STANDARD. BUCHANAN & LYALL, Proprs. 
WORKS, Brookiyn, N. Y. OFFICES, 101 Wall Street. 


Made by J. H. BUNNELL & CO., 76 Cortlandt Street, New York. 
REUNE MARTIN & SONS, Selling Agents, 114 & 116 Werth Street, NEW YORK. 


Best Construction and Ingredients, Strongest, Most Durable and Reliable. Size, 
6x2. Sixty cents per Cell. Liberal discount. Send for special prices and catalogu 


Manufacturers of 


High Class Jute Yarns 
ror Insulating Purposes 


Quality, Evenness and Uniformity unexcelled. Manufacturing on the 
aewest and most improved machinery. Orders and inquiries promptly 
attended to. 


=. = <=, 

ee | ieee 
a — " i / 

ae 
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INSULATORS, 
STG 
LAMP FITTINGS, E1 


alt 
eae 


WESTON Electrical Instrument Co., 


1r4-120 William St., NEWARK, N.J., U. S.A. 


ila Weston Standard 


9 00 450 ay, 1 . 
yp fe Portable Direct Read-s 
iow Aing Voltmeters, and Mil-§ 
livoltmeters, Ammeters ® 
y and Milammeters, Watt- «= 
meters and Voltmeters = 
for Alternatin and § 
Direct Current Circuits. = 
* Our portable instru-s 
ments are recognized § 
as standards through-® 
out the civilized world. « 
Our Semi-Portable ¢ 
Laboratory Standard: 
Voltmeters and Amme-s 
ters are still better. 
They are the most re- 
liable, absolute stand- 
ards for Laboratory use. 
Weston Standard t\iuminated Dial Station Voltmeter. Style 6. ‘' Flush Type.’’ 
Mention Tue Ecectricat WorLp when writing for catalogues, 


BSTABLISHED IN THE YEAR 1870. 


K-W SPECIALTIES 


They are Standard. 


D>o00<> 








Illuminated Dial 
Station Instruments, 


These instruments are iy 
based upon the same 
general principle, and 
are just as accurate as 
our regular Standard 
Portable Direct Current 
Voltmeters and Am- 
meters, but are much 
larger, and the work- 
ing parts are inclosed in 
a neatly designed, dust- 
proof, cast-iron case, 
whicheffectively shields 
the instruments from 
disturbing influences 
of external magnetic 

(1 


WRITE FOR OUR NEW 
CATALOG AND REVISED PRICES. 


THE BRYANT ELECTRIC CO., 


fields. 


BRIDGEPORT, CONN. CHICAGO, ILL. | 








: 
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nerve tasers 







SER LY ES. 


























lirenund Engines, Tugboats, &c.| 
JENKINS BROS... = Sellin Agents,| 
PHILA., AGO, 
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Ci HARLES | fa TNER, Solicitor of Patents and : Eve. F. Poitirs, Prest. W. A. Haruaway, Treas. Ww. H. Sawyer, Sec’y 
ect rt, ALDRICH COURT, 45 BROADWAY, N. ¥.s * 

fiscal Siac! Eeamher athe 0,8. Pues Ofer duingste dance Tact American Electrical Works, 

Foreign Patents. Electrical Patents a Specialty. PROVIDENCE, R. I i 
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| DYNAMO AND ENGINE SUPPLIES. / 
2 /Srounis orveveeonvessi {BARE AND INSULATED ELEGTRIO WIRE, ; 
z | weaned wenn 0 Eman tSEEEES, LOT Ee Sous | 
” and Gonstruction. ' 779 GREENWICH ST., NEW vont Railway Feeder | and Diya mn wit ™ 
had eet eae by t ne Lnaenmarae © —_ im il ; ry : " 
once Sa MERE Sete retet Ni ninessonsgusaartarsancomee-onmivennanest CABLES FOR AERIAL AND UNDERGROUND USE. 7 : -_ 


From 1 to 40,000 Pounds Weight. ow. _ . aa im “ 
Of Open Hearth, Chester or Bessemer Steels N® ork Strors: P. C. Ackerman, 10 Cortlandt 8t. 
® CaIcaGo STrorzE: F. E. Dono 241 Madison 8t. } 

True to Pattern. Sound. Solid. s MONTREAL BrancH: Eugene F. Phillips’ Electrical y ~ 


IS BE ee a NE UNS, ccsce ree biicdenctonscensicstecesablessonnimbasnamsncccensinuausuatadsmadincciins 
Knuckles for Gar Gouplers. : ... THE ONLY... 


Crone Héede, Rockers, Piston Heads, etc., for Ww A T F R a W H E FE L G 0 V E R N 0 R 


Locomotives. 
THAT GOVERNS. 


Steel Castings of Every Description. 
CHESTER STEEL CASTINGS CoO, 
WATERVILLE & FAIRFIELD RAILway & LiIcGnuT Co., 
Waterville, Me., Jan. 18, 1896. t 


Works, Chester, Pa. Office, 407 Library St., Phila., Pa 
| re hose ® Lombard Water-Wheei Governor Co., Boston, Mass. 


SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSESSSSESESSESSEESSSSESSESEESEERESE REESE Eeee 
ICKERS whe allow their PLANTS t2 oe Gve—3 GENTLEMEN: In regard to your Type C governor, which is regulating for us our two 








» Hercules Wheels, which give power to operate our Light Plant, Street: R. R. and 
Saleiie tar aan SL ava * Power Generator, we are frank to admit that the machine does its work admirably. 





s We have no hesitancy in seteumnen sing it to those in want of a governor. 
payers. : (Signe st 
WE MANUFACTURE = I. C. Lippy, President Waterville & Fairfield R. R. & L, Co. 
Robertson-Thompson Indicators, $40. ’ 
eocitmronmnene atest... LOMBARD WATER-WHEEL GOVERNOR CO 
pemeee aap pore 40 oe . *9 
ureka, Garlock and Sq Flax Packing, 5 6: Hampshire St., Boston, Mass, 
= edociug Woes oe ate S snccccccccscscsscccccccsscscccccsscccuscscccscuccscecccescccscescenseusccsssssscess: 
f : : :-E Z. THURSTON ATTORNEY AT LAW AND SOLICITOR OF PATENTS, 
. Hine & Robertson Co s Ee » 1028 Society for a nenae, Coven, OxI0. 
* CONSULTING ELECTRICAL ENGINEER AND PRESIDENT 
A Ca talog . ':E. P. ROBE RTS, of The Correspondence School of Technology. Is technical 
IS YOURS POR THE ASKING. 57 Cortlandt St., N. Y. ® expert and associate on all applications for ELECTRICAL PATENTS. 


CSSESSSSSSSSSSSSSSSSSSSSSSH SSS SSCS SSS SS SSCS SSS SSS SESS SSSR SSS SSCS SSS SSS SS SSS SESS SSS SSS SSCS SESS SS SSSSSSSSSSSS SSC SSSSSS SSS SSSS ESSEC SSCS SSS SEES CERES E EES 


A by our efficient correspondence method. Thorough instruction in Applied 
Electricity by competent Electrical Engineers, with APPARATUS. Dynamo con- 

struction, withadirectand alternating current dynamo. Steam Engineering and 

T Mechanical Drawing also taught. erms moderate. Catalogue Free. Insti- 

tute for Home Study of Engineering, 79-80 Blackstone Bldg., Cleveland, O. 


THE CORRESPONDENCE SCHOOL OF TECHNOLOGY 


THREE COURSES Mechanical, Steam, Civil and MAX OSTERBERG, 27 Thames St. INSTRUCTION BY MAIL- 
SEVEN INSTRUCTORS !N ELECTRICITY. Gener Engineering Branches: CLEVELAND, OHIO. NEW YORK narnulanamareds " SEND FOR CATALOGUE. 


A Complete Education in the Theory of the Operation and Installation of 


Electric Light, Power and Railway Plants 


Including Mathematics, Mechanics and Mechanical Drawing. 


A thoroughly practical way to gain a valuable technical education. Studiescarriedonat home. No timelost from work. No expensive text-books. Instruction and Ouestion 
Papers, simplified and condensed, furnished free. Mechanical Drawing is taught by a new and successful method. Students make rapid progress in learning to draw and letter. 
‘ A penenes _— received the endorsement of the leading electrical and mechanical papers, and of electrical engineers, superintendents of electrical establishments, 

eachers and scientists. 


THE ELECTRICAL POWER AND LIGHTING SCHOLARSHIP, Brice, $25 in advance or $30 in installments, Is intended for Installation 
llotormen, Steam Engineers, and workers in electrical industries, who desire to study the operation and installation of electrical machinery. a ees — 


Write for Free Electrical Circular. Address 


The INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 818. Scranton, Pa. 


s Em Writing tO AGVErtIsErs Sub é paar aaaaaaaaaaaasaasaarsasaasAa casa ssssssssssssssans 


=) 5 scribers will confer a favor on usand alsoon § 
: No Sparxine Unper Varyine Loap defi etna 7 


® the advertisers by mentioning that they saw § 
« their advertisement in s 

No WEAR ON THE COMMUTATOR COMMUTATOR 
90% PURE GRAPHITE. : 
BRUSH 


(eer SL eer eee Weete. i 
Holmes Fibre-Graphite Mfg. Co, 
Station Z. PHILADELPHIA. SELF -LUBRICATANG 


“KOCH” WOVEN WIRE TUBE: 


DYNAMO BRUSHES, 
SGoldmark & Wallace, Agents, 

RARRRAAREERRREREEERDEEEEEEEEEE 00009000 00000000000000000900000000% 
SRR SSS ES SSSE SSE SESE ESTES SS SSSSS SSS SESE SSSSS SSS SS SSSESSSSESSS SSS SEES SESS SSeS eeee 


WEATHER-PROOF WIRE. 


AGENCIES: 






RAAAY 


WM. A. ROSENBAUM, 


ELECTRICAL EXPERT 


AND PATENT SOLICITOR, 
Room 177, Times Bidg., New York Oity. 
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conducted by the W. J. JoHNstTon Co. 


DYER & DRISCOLL 
PATENT SOLICITORS, 36 Wall St.,N.Y 


WESTERN ELECTRIC CO., - : : - New York. 
ELECTRIC APPLIANCECO.,, - - = Chicago, Ill 
PETTINGELL-ANDREWS CO., . . Boston, Mass. 
ELECTRICAL ENGINEERING CO,, - Minneapelis, Minn. 
ST. L@UIS ELECTRICAL SUPPLY CO., St, Lewis Me. 
BRADFORD BELTING CO. - - Cincinnati, Ohio. 


Phillips Insulated Wire Co., 


ticae ae Aone af "4 poleat roe Tg 
For Stationary, Portable, wok, Co for tra ond forssan Counties 


uvitimounrl, he" arisen 
Curstimounly for poxat fo pa 


Minn tei 


a Thoroughly Reliable—Perfectly Automatic. 


NEW YORK, BOSTON, 





OFFICE ARD FACTORY! - - ' PAWTUCKET! R.!. 
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situations wANTED. ?\AJ/ATCH THIS 


ane oo = enten eae paves s 
semen ) words or less is ones 
doliar an tnsertion: additional words twos This Space Reserved 
eentseach, Remittance should accompany § FOR 
order. 
Reports of Trials and Uses eas 


‘6 CALE’S ”’ will PREVENT SPARKING, will keep the Commutator in good 
oa aa ae a Peicnt Clee Abaeet condition and PREVENT CUTTING, and NOT GUM THE BRUSHES. 


Soon Warde Building,’ Send for Free Sample Stick and let us Know the Result. 
cnc «je YATE : Your Hxperience ~nEeOoRTn. to Your Neighbor. 
seeeeeeaeaae ” 
POSITION WANTED. — Electrical en-§ The sample of ‘‘Gale’s Commutator Com-| ‘‘ Was very much surprised at the result. 
gineer, well known to the trade, is§ pound’? which you sent us some days ago | Our commutators attain a fine burnish and 
séeking a situation with some large com-* we have given a careful trial, and we are| keepit.” WATER POWRR AND ELEC. 
pany; has best references. Addresssmrch pleased with the results. It doesab-| TRIC LIGHT BOARD, Marquette, Mich. 
*STATIC,” The Electrical World, N. Y. [fsolutelyailthat you a a * oon a en it first-class - a ~~. : 
—, inci seen »*doing away with sparks and giviug e not only prevents sparking, bu eeps 
eee enn ae een en... _scomimutator a clean, hard, polished appear- | the commutators in good condition and pre- 
P SITION WANTED.—As manager Or8ance, We shall certainly continue the use| vents cutting.” ARMOUR & CO., 
superintendent of electric light or rail-so¢ this ‘‘dynamo-necessity.” Chicago, I11. A. SHILLINGLAW, Electrician. 
way plant, Jan. Ist, 1897; 10 years’ experi- Very truly yours, _ ““We find the Gale’s Commutator Com- 
ence; best references. Address “J. M. W.,""8 THE O. C. WHITE CO. pound to be very valuable.” 
care The Electrical World, N. Y. 2 Worcester, Mass. | Per O.C. WHITE, JR. WENONA ELECTRIC LIGHT CO., 
(Qeesecceceeusesssseassesesenssssesscauans “*We have been wad’ your aeaones - Stal oe i J; F. — 
Lanse t ling our Commutator and it works very we ‘I fin ale’s does very good work. 
ty te jen lst, with Sitwiitn consi = giving a smooth surface and preventing cut UNION DEPOT RAILROAD CO., 
house; well acquainted from Maryland tosting. It ——_ to do es _— for a ee ae o aes F. nt 7 mere 
j j . .#it,and we will continue to use it. our Gale’s Commutator Compound does 
California with electric plants; can com-§'!* e &. aeate Ge. vars deat Garsien 


mand large trade. Address “ Salesman," ® 
. NEW YORK QUOTATION CoO. SANTA FE GAS AND ELECTRIC Co., 
care The Electrical World, N.Y. Santa Fe, N.M. os Howes. 


SSSCSSSSTH SSSR STE S Sees eee ee eee eee 5 New York City, N. 


POSITION WANTED.—A first-class = Ask your Supply House for “GALES” and take no other. 


armature winder and repairer, with$’ K. McLENNAN & CoO., Snerinitien 


thirteen years’ experience, des.res a per-& 
Marquette Building, - CHICAGO, ILL. 


manent situation; good, steady man; best of = 
SSS SSSSSHSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSEESSRSSSSSSSSSSSCEE ESSERE Eee eee 
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PATENTS WANTED.—To_ represent § 
some reliable patent soliciting agency s 











references. Address “J. M.T.,” care Thes 
Electrical World, N. Y. 


POSITION WANTED.—College graduate, » 
age 25; five years’ practical experiences 


in dynamos, storage meepery. instrument § 
and railway work, desireS position with as 
construction company, engineering firm ors 
consulting engineer; Al references; salary : q 


$3.50 per 100. 


Electrical World, N. Y. » 
We offer during the month of December only, our Extra 


Double Strength Round Leclanche Battery Jars at $3.50 


POSITION WANTED.—Have had six! 
years’ experience on arc and alternating = 
systems and three years as theatre elec-s 
trician; would like todo theatre work, either § 
constructing or permanent, or would take § 
large building or small central station;s 
married; sober; references furnished. Ad- 
dress “ H. A.,”” The Electrical World, N. Y. 


POSITION WANTED.—Strictly compe- 
tent, experienced man of thirty, capable 
of filling position of trust and responsi- 
bility, wishes position as treasurer, manager 5 
or superintendent of lighting plant;8 
thoroughly familiar with all duties per-s 
taining to central station work; excellents 
Eastern and Western references. P.O. Box § 
1,439, Boston, Mass. s 


: * 
OSITION WANTED.—Chief electrician, § n h use 
with lomg theoretical and practical§ e 
experience, at present managing larges 


ower and light plant, transmitting 6,000s 
ip in motors driving cranes, pumps, § 


per 100, cash with order. ‘These Jars are full weight, 


paraffined and packed in neat boxes, holding 50 jars each. 


- 


tools, etc., and 200 H.-P. in lights (arc and ® e lass Facto ir ee 
incandescent); ready for engagement Jen- 
ent of electric lighting and power plant; s 
scations of the W. J. Johnston Company, 
nomical operation of station; references § man, 30, now head accountant an OHNSTON 
sexecutive ability. Thoroughly experienced s some simple thing to patent? Protect 
reasons and highest references. Address * prize offer and a list ef 200 inventions want- 


nary Ist or February. Address “G. 
30,°> care The Electrical World, N. Y. 
SSSSSSESSSSSSSESSESESEEEEEE SESE Eeeeeee 

OSITION WANTED.—As superintend- PI I TS BURGH, PA. 

- th hi SSSSSSSSSSSSSS SSS SSSSSSSSSSSS SESS SESS SSS SPSS SSS SSS SSS ESSE SEES Se SEE 
Panes Fenee Sareea: rey | = \AJANTED—Agents for The Electrical 
familiar with the design and operation of § E s e Electrica 
steam and electric machinery; first-class * SITUATIONS WANTED. :W World and the electrical book publi- 
on all construction work; guaranteed e€co- s CCOUNTANT OR MANAGER—Youn : Liberal teat he books a eo 
furnished Address “ EXPERIENCE,” care § assistant manager with large Electric Rail-s vr 
The Electrical World, N. Y. sway and Electric Light System, desiress THE RLECTRICAL WORLD, 
saeeocccsscoecsssscssscsscosscsccesssssses 5 tO change. Competent accountant, Wide § ssssccconccccsnnccecscnnccsescescanesscene 
POSITION WANTED.—In railway work, §¢*Perieuce, hard worker, systematic, high » ANTED, AN IDEA.—Who can thiuk of 
lectrical engineer, master mechanic, ; , 

eselatant superintendent or foreman on line #/ accounting, purchasing supplies, daily ¢ our ideas, they may bring you wealth. 
construction or in car barn; thoroughly ex- s°Perating routine and aoe arge | Write John Wedderburn & Co., Patent At- 
perienced in construction and operation of § railway and light properties. Satisfactory s torneys, Washington, D.C., for their $1,800 
treet railways; formerly acted as master § © 4 , 
mechanic, also a8 foreman on Street railway s BUSINESS,” care The Electrical World, ed. Also sample copy of the National Re- 
and lighting construction; highest refer-3N. Y. »corder, the largest scientific paper pub- 
ence. Address * WORKER,” care The §—— - slished at the National Capital. Sample 





Electrical World, N Y. = copies free. 

PRS RSSSSKSESSSESEEESE SEES ERSTE eee s HELP WANTED. 5 SSSR SCRE RRR R SEES 
OSITION WANTED. —Electrical en-® ‘The rate for “Help Wanted” advertise-: G 

r gineer, at present managing one of the ® ments of forty words or less is one dollar: A E NTS WA N TE D 

largest power and light plants of very sand fifty cents an insertion; additional! in every town and city in the United States, 


large manufacturing concern, ruaning day § wordsthree centseach. Remittance shoul : : 
eed night and employing 5.000 men, where : Caaaeeanr order. = . : to sell private line and exchange tele- 


nearly all work is done with sleek rleity, § * phones; we manufacture largest line and 
whose efficiency is brought to the highest 5 = best telephones in the world; write for par- 


ree, offers his services to another con-# , 
deg ANTED.—By leading firm, a first-class = ticulars. 


cern in the Eastern or Middle Westerns : 
States. Address “G. K., 36,” care Thes traveling salesman with good refer-;s Electrical Mfg. & Supply Co., 
MANISTEE, MICH. 


Electrical World, N. Y. * ences; one acquainted with electric lighting § 
(ee eee eee eeeeeeseeeseseseeseseesesssseses:) # Stations preferred; state age, experience 5 
sand salary ommectes Adare * FDRVEC- § soscccsocsvcscsssccscssescssccscscescosce: 
W s TION,” care The Electrical World, N. Y. §& 
POSITION 97 OU TEEN L ucecanetecmonsgncemmnney -‘CAPITAL WANTED. 
From January Ist, 1897; adver'iser has§ . > 
ie YNAMO MAN,—Augm expert dynamo ands Well established 
twelve years’ experieuce in the telephone 3 D) station man wants position with large! 
0 


C i ’ i ; i . - Pp. -s 
fold. Sov of coutracte, franchiees, and :ityi armature winder; best ‘of rccrences; AUTOMATIC ENGINE BUSINESS. 


cut this out and save itif you.need a good § 
rights of way, and is technically posted ups man: correspondence solicited. Address® 


: to date. Address ‘* VELOX,” care Thes** DYNAMO MAN,” care The Electricals 
Electrical World, N. Y. 


Liberal inducements offered. 


Address “*‘ ENGINE,” care The Electrical 


* World, N. Y. 
: orld, N. ¥ World, N. Y. 


DECEMBER 26, 1896, 


FOR SALE. 


The rate for ‘For Sale” advertise- 
ments of forty wordsor less is one dollar 
and fifty cents an insertion; additional 
words three cents each. Remittance should 
accompany order. 


FOR SALE. 


ARC DYNAMOS. 

One 75 Light 1200 C.-P.“Americat-Wood.” 

7 5 “ 1200 oe o “ 

o 50 oe 2000 “ “ “ 
2 6 35 “ 2000 «—** “ “ 
> “ 25 Ty 2000 “ “ 
> “ 10 oe 2000 Ty “ “ 
sTwo4s ‘ 1200 * ‘*Excelsior.”’ 
e “ 30 _“ 2000 oe “oe 

oe 35 er 2000 a) “ Ball.” 

DIRECT CURRENT DYNAMOS, 

One 100 Light 110 Volt **U. S.” 

“ 200 7) 70 te “ 

o 2 4 100 “ “Brush.” 
ALTERNATING CURRENT DYNAMOS. 
Three 1000 Light “Slattery” 1000 & 2000 Volt. 
One So “ “F.H.” 1000 Voit. 

1 


77 oe “ oe 
ENGINES, 
One ¥ H.-P. Vertical ‘* Westinghouse.”’ 
“ “ ad ee 


* 45 “ Horizontal ‘‘Armington & Sims” 
“199 * “*N. Y. Safety.” 
Send for list of Transformers and Arc 
=» Lamps. 


:BAECHTOLD & PARKER ELECTRIC 6O., 


(At Brooklyn Bridg« Entrance.) 
79 & 81 Washington St., - BROOKLYN, N.} 


NOTICE. 


An English electrical company incor- 
# porated in 1883 (under Acts of Parliament, 
: 1862 to 1880), has opened a department in its 
s London office for the commercial develop- 








s 
sment of European patents relating to 


:  BLECTRICAL INVENTIONS. 


» Inventors wishing to propose business of 
s this kind are requested to address, in first 
= instance, “ Company,” care Messrs. Camp- 
® bell, Solicitors, 17 Warwick Street, Regent 
: Street, London, W. 


To Contractors for 
Electric Lighting. 


Office of the 
Board of Public Improvements, 
St. Louis, Mo., December 15, 1896 

Sealed proposals for lighting with elec- 
tricity the streets, alleys and public places 
of the City of St. Louis, north of Keokuk 
street, for the term of twenty (20) years 
from January 1, 1900, and for the term from 
» February 17, 1905, to December 31, 1919 for 
s that part of the city south of Keokuk street, 
= will be received at the office of the Board of 
* Public Improvements of the City of St. 
« Louis, Mo.. until 12m, of the 
° 9TH DAY OF APRIL, 1897, 
sat which hour they will be publicly opened 
s and read, viz.: 
s Letting No. 5,111. For furnishing elec- 
stric light from incandescent lamps of 32 
* candle power, each. and for furnishing elec- 
stric light from arc lamps of 700 candle- 
s power, each, for lighting streets, alleys and 
§ public places. 
s Approximate number required to bein 
s service on January 1, 1900: 
s Incandescent lamps, six thousand eight 
® hundred and forty (6,840). 
» Arc lamps, twenty-nine hundred and 
s twenty-one (2,921). 
5 Deposit required, $10,000. 
s Proposals must be made on blank forms 
sand inclosed in envelopes furnished by the 
: Boardof Public Improvements. 
s The certificate of the Treasurer of the 
=» City of St Louis, that the sum of ten thou- 
= sand dollars ($10,000) has been deposited in 
sthe Treasury, must be inclosed with each 
® proposal. 

The right to reject any and all proposals 
is expressly reserved. 

Specifications, form ot contract, and map 
# of the part of the city to be lighted on Jan- 
s uary 1, 1900, may be seen at the office of the 
: President of the Board of Public Improve- 
=» ments of the City of St. Louis. 


: By orderof the Board. 

s ROBT. E. McMATH, 

® President, 
=» Attest: 

: EMORY S. FOSTER, 

: Secretary, 
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Second-Hand Machinery in Stock Suitable for Electrical Work. 


oe Throat Punch for blanking’ armature | 
iscs, 
Automatic Armature Disc Notching Press. | 
60-ton Watson-Stillman Hydraulic Broach- | 
ing Press. | 
No. 2 Stiles Punching Press. | 
No. 3 Stiles Punching Press, geared. | 
800-lb. Pratt & Whitney Friction Drop | 
Hammer. | 
1350-1b. Merrill Friction Drop Hammer. 
No. 1 Diamond Universal Grinder. | 
No. 2 Landis Universal Grinder. 
No. 1 Garvin Power Miller, with arm. 
No. 1% Garvin Power Miller, without arm. 
No. 5 Brainard Power Miller, without arm. | 


18 in.x16 in x3}g ft. Putnam Planer. 

16 in.x12 in.x12in. Whitcomb Crank Planer. 

28 in. x28 in.x8 ft. Putnam Crank Planer. 

43 in.x30 in.x8ft. Powell Planer. 

70in.x16 ft. Horizontal Boring Machine. 

13 in.x5 ft. Fox Monitor Lathe. 

12in.x5 ft. Prentice Bros.’ Engine Lathe, P. 
Gib Rest. 

13 in.x6 ft. Pratt & Whitney Engine Lathe, 
R. & F. Rest and Taper. 

14 in.x6 ft. Blaisdell 
and Fall Rest. 

16 in.x7 ft. Bogert Engine Lathe. 

20 in.x10 ft. Prentiss Engine Lathe, C Rest. 


We carry a large assorted stock of New Machinery. Send for Lists. 


PRENTISS TOOL & SUPPLY CO., 


62-64 So. Canal St., CHICAGO, ILL. 


115 Libertv St.. NEW YORE, 


FOR SALE. 


Railway Generators, 

Seven M.P., 500, 666 H. P , 550-volt genera- 
tors with station apparatus. 

Three M. P. 200, 266 H. P., 550-volt genera- 
tors with electric apparatus, 

Four Edison 100 K. W, 133 H. P., 500-volt 
generators with station apparatus. 

Four D 62, 80 H. P., 500-volt generators 
with station apparatus. 

Two Edison 60 K. W.. 80 H. P., 500-volt gen- 
erators with station apparatus, 

Four M. P. 75, 100 H. P.. 500-volt generators 
with station apparatus. 

One armature for 100 K. W. Edison gen- 
erator. 

One armature for D. 62 generator. 


Railway Motors. 
Twenty G. E. 800 motors. 
Twenty W. P. 50, 25 H. P. motors. 
Fifteen No. 6 Edison motors. 
Twenty F. 30,15 H. P. motors. 
Twenty G.E. 800, drum armatures, No. 9 
wire, four turns, solid leads. 


Stationary Motors. 
rr10- Volt Motors. 
From % to 2 H. P. of different makes. Write 
for list, 
220-Volt Motors. 
One 1H. P. Mather. 
One1H. P. Queen City. 
One 3H. P. 'T.-H., oil cup bearings, brand 
new. 
Two3H. P.C. &C., brand new. 
Two3H.P. T.-H., S. O. bearings. 
One 3 H. P. Kester, S. O. bearings, with | 
extra armatnre. ¢ 
One 3 H. P. Davis, nearly new. 
One 4 H. P. Mather. 
One5H. P. C. & C., brand new, 
One 54. P. Mather, new commutator. 
One 7% H. P. Edison, S. O. bearings. | 
One 7% H P. Mather 
One 74 H. P. Kester, S. O. bearings. 
One 10 A, P. Kester, S. O. bearings. 
One 10 H. P. Mather. 


One12H. P.C. &C,S. O. bearings. 

One 15 H. P. Belknap. 

One 20 H. P. Triumph, S. O. bearings. 
One 25 H, P. T.-H., first-class condition. 
One 25 H. P. T.-H., good condition. 
One 3 H. P. Kdison, self-oiling bearings. | 


P. Eddy, oil cup bearings. 
. P. T.-H. oil cup bearings. 


500-Volt Motors. 


One % H. P. Crocker-Wheeler. 
One % H, P. Eddy, brand new. 
One 1H. P. Eddy, brand new. 
Twol H.P. Ketchum. 
TwolH, P. Winchenden. 

One 2H. P. Eddy, brand new. 
Two5H.P.C. &C., brand new. 
One 8H. P, good condition. 

One 10 H. P Edison. 

One 10H. P. Lundell. 

One 12H. P.C. & C., S. O. bearings, fine. 
One 15 H. P. Triumph. 

One 15H. P.C &C., brand new. 
One 20 H. P. Card. 


3 P 

One1% H. P. Robinson-Foster. 
1 
3 





One 20 H. P. Mather. 
One 0H P.C.&C 


500-Volt Motors. 


One 50 H. P. T.-H. 

All motors unless otherwise specified 
have self oiling bearings and are complete 
with starting box, 


125-Volt Dynamos. 


Five 6K. W. Edisou, shunt wound, new. 

Five 12 K. W. Edison, shunt wound, new. 

Six 15 K. W. Edison, shunt wound, new. 

One 15 K. W.., 270-lt., shunt wound Edison. 

One 20 K. W., 360-It., 110-volt, shunt wound, 
Edison. 

One 25 K. W. Edison, shunt wound, new. 

Two 30 K. W. Edison. compound wound. 

Two30 K. W., 540-It., T.-H. H. I. dynamos 
110-volt compound wound, oil cup bear- 
ings, with base frames. 

One same as above with new armature. 

One 30 K. W. Edison, shunt wound, oil cup 
bearings, new. 

Two 45K, W. Edison, compound wound. 

One 140 It. C. & C. compound. 
One 100 K. W. Multipolar Westinghouse. 
One 250-It. Eddy compound, S. O. bearings. 
One 100K W. Multipolar Westinghouse. 
One 500-It. Ft. Wayne, ‘** Wood,” compound 
S. O. bearings 

One 700-1t. C. & C, emgpeee. S. O. bearings; 
speed, 825 R. P. M.; nearly new and 
very fine. 


Arc Dynamos. 


| One 2-It., 2,000 C. P., Brush. 


One 5-It., 1,200 C.P., Brush, oil cup bearings. 

One 5-it., 2,000 C.P., Brush, oil cup bearings. 

One 20-1t. 2,000C. P., Brush, oil cup bearings. 

One 23-It., 1,200 C. P., American. 

One 25-It. 2,000 C. P., T.-H. arc. 

Five 30-lt,, 2,000 C.P., Brush, oil cup bear’gs. 

One 30-1t., 2,000 C. P.. T.-H., oil cup bearings. 

Two 30-It., 1,200C. P., T.-H., one spherical 
one-ring armature, one right hand, 
other left hand machine. 

One 40-1t., 2.000 C. P., ‘‘ Wood” are, fine. 

One 50-It., 2,000 C. P., T.-H. arc, fine. 


| One 50-It., 2,000 C. P. Schuyler. 


Alternators. 

One 750-1t., 1,000-volt, Westinghouse shunt 
wound alternating dynamo, oil cup 
bearings, complete with exciter and 
station equipment, mountedon wood. 

Two 650-It. T.-H. A 35, 1,000-volt, compound 
wound, alternating current dynamos, 
self-oiling bearings, complete with ex- 
citers and station equipment, mounted 
on slate. 


Arc Lamps. 
Ten 1,200 C. P. single T.-H. 
Twenty 1,200 C. P. single Brush. 
Thirty-two 2,000C P. T.-H., double. 
Forty 2,000 C. P. ‘* Wood,”’ single. 


Transformers. 

Twenty T.-H. Type EH, 40-it. transformers, 
1,000-volt primary, 52 or 104volt sec- 
ondary. 

Ten 80-lt. Westinghouse step up transform- 
ers from 1,000 to 2,000 volts for indoor 
use. 


FRANK RIDLON CO. 


180 Summer Street, 


BOSTON, MASS. 


New York Agent, CHARLES N. WOOD, 80 Broadway, Room 131. 


FOR SALE. 


ELECTRICAL APPARATUS. 


8-circuit arc, marble switch board, Gen. 
Electric Co., new. 

1 Ammeter, General Electric Co., capac- 
ity 1,300 Amp. 

5 Belt controllersfor American dyuamos. 

Immediate eRvery. Address 

WM. M. WOOD, Treasurer, 
P. O. Box 3621, 
116 Ames Building, Boston, Mass. 


For Sale—Electrical Machinery. 


One 15 H.P. 220 volt Eddy motor, with new 
armature. 

One 150 light, 110 volt Brush dynamo. 

One D 62-600 volt T.-H. railway generator. 

One 80 kw., 500 volt Edison “ “ 

One 40 kw., 500 volt Continental railway 


enerator. 
wiiive sold cheap for cash. Make us an 
offer. 
MICHIGAN ELECTRIC COMPANY, Detroit, Mich. 


ngine Lathe, Raise 


FOR 


Railway Generators (500 


volts). 
= Two M. P. 500 K.W. T.-H. with instruments. 
® Two oe 270 “ “ “ 
— Two 7) 90 be “ 7) 
. Two ‘* 80 *“ rr “ 


Two D 627T.-H. $600.00 each. 
: Two 150 K. W. Edisons. 


®Two.wd * ue 
« Two 60 “ “ 
sOne 45 “* “$450.00. 
Car Motors. 
Ten G. E. 800 4 turn (drum armature). 
Ten S.R. G. W's. 
Several W. P. 50 armatures, $75.00 each. 
Several S. R. G. armatures, $40.00 each, 
Alternators. 
One 120 K. W. 1000-volt Westinghouse 


toothed armature. 

One 75 K. W. 1000-volt 7200 Alt. Westing- 
house toothed armature. 

One 45 K. W. 1000-volt Westinghouse 
toothed armature. 

Two A%9 K. W. Gen. Electric 2000 volt 
toothed armature. 

Two A 60 1000-volt T.-H. toothed armature. 

One A 70 3 “ ‘es rs 

a ‘ i ‘ 

One A x 7 ad “ ‘ai 

Exciters and instruments can be furnished 
with all the above if desired. 


Direct Current Lighting Dyna- 


mos (110 volts). 
Two _ K, W. Edison central station type. 


Two 45 “ ” & = 

Two 3 “* = - ” 

Two 23 ae ef “ o 

One 15 ee “ oe “ 

One 20 K. W. Jenney new compound self- 
oiling bearings, $350.00. 

Two 300 amp. Westinghouse. 

Two 9 amp. Westinghouse compound 
wound letter type, new. 

Two 60 amp. Westinghouse compound 
wound letter type, new. 

One 45 amp. Westinghouse com pound wound 

Oo 


° 
5 
® 
> 
& 


letter type, new. 
ne No. 2 Eddy plating dynamo, new. 
Besides a number of other and smaller 
machines. 


known manufacture. 


9-1t., 1200 C. P., Thomson-Houston. 
18-1t., 1200 C. P., Thomson-Houston. 
20-1t., 1200 C. P. \Excelsior. 
20-1t., 2000 C. P., Sperry. 
20-1t., 2000 C. P., Standard. 
25-It., 1200 C. P., Soares. 
25-1t., 2000 C. P., Excelsior. 
30-1t., 2000 C. P., Sperry. 
s 1 30-1t., 2000 C. P., Thomson-Houston. 
: 500 ARC LAMPS 


= ments and Supplies. Send for our 


:GHAS. E. GREGORY GO., 47 
5 We are HEADQUARTERS in 


OR SALE-—30 W. P. Electric Motors, 
Form F., General Electric, 220 volts, 30 

shorse power, practically new, mazoens 

= never been used; suitable for power, i 

‘nation and low voltage car plant by 

s METROPOLITAN RAILROAD CO., 

5 Washington, D.C. 


ROSSITER, MacGOVERN & CO., 


FOR SALE. 


ARC DYNAMOS. 


lumi- § 


SALE. 


Arc Dynamos. 
Two 65 light No. 8,10 amp., Brush. 


Two 50 light M. D.,10 amp., T.-H., ring 
armature. 

Two 50 light M.D., 10 amp.,T.-H., spherical 
armature, 

One 35 light M. D., 10 amp., T.-H., ring 
armature. 


Two 35 light M. D., 100amp., T.-H., spher- 
ical armature. 

One 3 light M. D.,10 amp., T.-H., ring 
armature, 

One 100 light 6.8 amp. Excelsior. 

One 45 light 6.8 amp. T.-H. 

Two 40 light 10 amp. Western Electric. 


Arc Lamps. 

We have on hand a large stock of 
T.-H., both double and single 2000 
and 1200 C.P They are as good as 
new. Exceptionally low prices. 


Stationary Motors. 
One M. P., 150 H. P., 220-volt Westing- 
house. 
Two M. P., 125 H. P., 220-volt, Westing- 
house. 
One M. P., 40 H. P., 22%0-volt, Westing- 
house. 
One D 50 K. W.., 220-volt, T.-H. 


One D 3 “oe “ ‘ 

One D 2 “ 7) “ 

One 15 H. P., 63 c. &C 

One 5 “ “ “ new. 

One 3 Ee = Jenney, new. 

we ; t - Sprague. 

One 2% “ “a Wood. 

Twol * - Crocker - Wheeler, 


new. 
Two % H. P., 220-volt,, Eddy, new. 


_ 10 “ §500-volt, Edison, new arma- 
ure. 
Que ; H. Pi» 500-volt, Sprague. 
ne ‘ . oe 
One 15 * si Westinghouse. 
One 2 2 = v new. 
Once RR 
Onely * * Crocker-Wheeler, 


Twol ‘* 110-volt, Sprague. 
Two 4 K. W., 110-volt, ag 


One , ie 
One i B Fe ” Periect. 





Every machine guaranteed to be in absolutely first-class condition. 
Send for Our Complete List, Just Issued. 
We buy outright and take in part payment machinery in good condition of well- 


107 Liberty St., NEW YORK. 


1 W-It., 1200 C. P., Thomson-Houston. 
1 45-I1t., 1200 C. P., Sperry. 

1 35-It., 2000 C. P., Thomson-Houston. 
1 45-1t.,1200 C. P., Thomson-Houston. 
1 45-1t.,1200C P., Brush. 

2 50-1t., 2000 C, P., Thomson- Houston. 
2 60-1t., 2000 C. P., Western Electric. 

2 60-1t., 2000C. P., Wood. 

2 65-1t.. 2000 C. P., Brush. 


of Standard Makes. 


. Also Alternators, 110-Volt Dynamos, Motors of All Kinds, Transformers, Instru- 


Monthly BARGAIN SHEET. 


“49 S. Jefierson St., Ghicago. 
Chicago for REPAIR WORK. 


FOR SALE. 


® One 12x20 ¥12 Westinghouse compound 
: eugine, in first-class condition; can be seen 


sin running order at our station; will be sold 
sat very low figure if taken at once. Ad- 
* dress MORRIS COUNTY ELECTRIC CO., 
s Morristown, N. J. 


‘Combining Stations in Paterson, N. J., has left the following 


: operative apparatus for sale, which can be delivered within a few weeks. 


60 and roo K. W., sO Volt b 
60 K. W., 500 Volt bi- 









BOOK 


13 in. x 12 in. and a 16 in, x 16 in. Ball 
The above apparatus is in perfect order and is CpereSes today. 
Address, Paterson Edison Electric 


ON ELECTRICAL SUBJECTS 


THE W. J. JOHNSTON CO., 253 Broadway, New York. 


i-polar Edison Dynamos. 


olar Edison Dynamos, compound wound, 


igh Speed Mngines. 
lluminating Co., Paterson, N. J. 





mailed to any addressin the world, 
Postage Prepaid, 
on receipt of price. Address, 


Oe ee 


For other For Sale Advertisements see page xxvi. 
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PROTECTION GUARANTEED TO ALL PURCHASERS. : practical Information for 


NON-INFRINGING. 
STORAGE BATTERIES: TELEPHONISTS. 


Central Station Lighti Ng; Electrician American Bell Telephone Co. 
Trolley RegGlation, 
Telephone, Telegraph, 
Noase Lighting. 











12mo, 192 Pages ; Cloth 


PRICE, - - $1.00. 


CONTENTS. 


Historical Sketch of Electricity from 600 B.C. to 1882 A.D. 
Facts and Figures about the Speaking Telephone. 


THE ELECTRO-CHEMICAL STORAGE BATTERY CO. 


works MAIN orriogs. NEW YORK, How to Build a Short Telegraph or Telephone Line. 
BELLEVILLE. N. J Jouneron Bue. 34 Bacap &e. The Earth and Its Relation to Telephonic Systems of Com- 
oe ; munication. 
a The Magneto-Telephone—What it is, How it is made, and 
S How it Should be Handled. 
ecial Storage Batteries. »-22.22="- 
Disturbances Experienced on Telephone Lines. 
FOR The Telephone Switch-Board. 


A Chronological Sketch of the Magneto-Bell, and How to 
become Acquainted with it. 


Telephone Transmitter Batteries. 


Lightning—Its Action upon Telephone Apparatus—How to 
Prevent or Reduce Troubles Arising Therefrom. 


The Telephone Inspector. 

The Telephone Inspector—His Daily Work. 

The Inspector on Detective Duty. 

The Daily Routine of the Telephone Inspector. 
Individual Calls for Telephone Lines. 

Telephone Wires versus Electric Light Wires. 
Electric Bell Construction, Part I. 

Electric Bell Construction, Part II. 

Housetop Lines, Pole Lines and Aérial Cables. 
Anticipation of Great Discoveries and Inventions. 


Norseless Carriages, 
Advertising and Delivery Vans. 
Lightest Weight--Nighest Efficiency. 


The Scott Electric Lamp Co, 


ESTABLISHED 1889. 


Huntington Search Lights 


and 


Mirror Lens Projectors. 


Copies of the above book will be sent by 
mail, POSTAGE PREPAID, to any 
address in the world, on receipt of price. 


Address, 


The W. J. JOHNSTON CO., 


253 Broadway, New York. 


Notre.—The Company are sole owners of Patents 
covering Steering Gear as shown in the 
cut. he trade is warned against using 
same without license. 


Office and Salesroom, 


126 Liberty St., NEW YORK. 


SRSSSSSSSSSSSSSSSSSSSSSSSSSSSSSTESSSSSSSSSSSESSSSSSSSSSS ESSE eeeee + CSSSSSSSS SSS STRESS SSCS STE SESS SSS CERES EKER ESTES ESSERE SSK BOSSES ESS S SSS RESTS SESS ESSE eee ease eSeee: 


FOR SALE. 


The complete Manufacturing Plant of H. E. & 6. Baxter. 


Embracing Machinery, Special Tools, Patterns, Etc., necessary to manufac- 





ture their large line of Standard Electrical Goods. 
The plant includes a large line of Electrical Bells, among which is their well 
known No. 7707 Iron Box Bell. 


As to quality of goods would refer you to any Electrical Supply House in 


NO. 7707 IRON BOX BELL. 


the country, Call on or Address, 


James N. Baxter, Assignee, 
Bedford, Canton and Division Sts., BROOKLYN, N. Y. 
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Sl WOVEN Vata S stein eto} 


ALE M, MASS 


Hy coldnis ab ot errs 
tes sist DESCRIPTION. 


WAS \AAAURANAAEAAGDID Adda: EEELLE PEE ELELLLAL LEC ELL LLL LEA LL EL LLL Ce Le 





OUR AUXILIARY CROOKES TUBES 


are the best; longer life, stronger Rays, less energy: 
required. Recommended by the leading Professors. : 
Fully Guaranteed. 


FLUOROSGOPES, SGREENS AND GOMPLETE OUTFITS. '@;’* 
GREEN @ BAUER, THE EXPERTS. 


356 Asylum Street, HARTFORD, CONN. 


SSSSSSESSSESSS Se esees. s2eeeeseacas 





Ruhmkorff Coils x.aay work. 


Static Machine Outfits, Crookes Tubes, Fluoroscopes, Photo- 
Screens, Batteries, and a full line of X-Ray apparatus. Our 
outfits are the cheapest and best that can be procured. 


Send for our new catalogue. 


G. A. FREI & CO.,, 


17 Bromfield Street, BOSTON. 


Miniature Incandescent Electric Lamps 


MANUFACTURED BY 


STANDARD ELECTRIC LAMP and NOVELTY 60. 


BF Ae Se ATAU me F S CO arn sine Le WRITE FOR CATALOGUE AND PRICES. 
saepumemneesesnnietiestiniotiuiatsieatsaeisiinisainasiiseinaniiadieindadisadn tedeiietitaineA aati i248 West 23d Street, . NEW YORK: 





linen COTTA CONDUIT. 


Everlasting, Economical, Efficient. 


John C. Boss, Pres, & Treas. 0. M. Ash. Elec 


™ 1 akon TRANSFORMER, 


The Lakon Transformer 
is built under the famous 


GUTMAN TRANSFORMER PATENT, 


Each Lamina having but 
one opening. (‘‘See cut.”’) 


This Insures a Smaller Iron Loss 
than any other Construction. 


The LAKON CO., Elkhart, Ind. 


BRANOHM OFFICES. 


NMicRoy 
Vitrified 
Terra 
Cotta 
Conduit 
is the 
Best. 


$ Used by Chicago City Railway, Chicago Telephone Co., Detroit Telephone Co., and 
others. Address, for further information, 


JOHN T. McROY, 915 Chamber Com. Bidg., Chicago. 


The QUEEN- -WIRT 


AMMETERS 


VOLTMETERS 


GUARANTEED 


‘for PERIIANENCY and 
ACCURACY. 


Queen & Co., Inc. 
N. Y. Office, 1011 Chestnut St., 
116 Fulton St. PHILADELPHIA, PA. 





Address all Correspondence 
The Lakon Co., 1509 Monadnock Block, rere Til 
aon i” SseIpDV 


New York City, N. Y.: 186 Liberty Street. 
Chicago, I1l.: = Monadnock Block.; 
Boston, Mass.. ngress Street. 
Minneapolis, te Elec. Engineering 4S 
Los Angeles, Oal.: Machinery Supply ° 
Houston, Tex.: Barden-Sheets Eleo. hy : 
Toledo, Ohio: Bissell, Dodge & Erner Oo. 
Jacksonville, Fla,: Johnson, Law & Oo. STAMPING. 





“ITZ ‘oSBoryD ‘qo01g Aooupenuoy, 601 ‘0D uoAe’] a4 L 


‘THE EDDY 


g SELF-LOCKING 
WINDLASS 


The most modern and 
reliable windlass in the 
market. Adopted by the 
best engineers in the 
country. 


)S. E. WHITEHEAD, 


810 Commercial Building, 


UNLOCKED. ST. LOUIS, M0., U.S. 4. wocxxn. 
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SELL EXHAUST STEAM... ga 


“COVER STEAM PIPES WITH OUR 








Electrio Li ws and Power Stations = ppey all their 
ation Expenses by so do — A wes 


THE MICHIGAN PIP E Co., Bay City, Mich. or 4ST ty ENDLETTE £ SON, 139 Milk St. 
NATIONAL BICYCLES HAVE NEW IDEAS—HAVE A REPUTATION—NATIONAL CYCLE MFG. CO., RAY CITY. MIC 
SSCS SSCS SSS SSS SK SEES SSSA SCRE SESS SSSS ESS ASSSS SASS ESET ESET SERRE ERR ESET ERS E REESE RARER EES SECS S SSS S TARE S ESET ERE R ESSE SEER S CEES SSS SERS SESE SEE SS SEES ETRE TEES SEES ESSE ES 


: Bulletin No. 2, General Supplies. 


H FUSE WIRE CO.) : ses niittumnnes ‘(Ce ait 
“S No. 12, Dynam 
5 A W MU | WIRE AND LINKS, jj Ro SEE stem Mos aaa re 
SWITCHES. 5X Ber Apunian. Special eee RESPONDENCE 


S on request. pleased to mail any of these Tere : READING, eae 










a = Memeer eens Sr tn mtn er tz 






POPE'S ISLAND MFG. CORPORATION, New Bedtord, Mass 
” Spermoline ” ~ Bearing Metal 


For High-Speed Engines and Dynamos. 


Winey eleclnical InsIume i 


Manufacturers of 


High Grade Electrical Inst t 
a ges gigaa = Non-Corrosive Resistance Wire. 


Penacook; N. H. Fuld 


WHITE CEDAR POLES 





Copper and Composition Castings 


For Electrical purposes. 





SiinitriTTTTTTTITE 
LUuddduadusdddadd 


re ac A ORAS rl 





RMS 
ERTHOLD & JENNINGS SuIcK SHIPMENTS 
‘WHITE CEDAR . CHEMICAL BUILDING 
AND OAK TIES SAINT LOUIS, MO. 


UNION HARDWARE C0., *°* come: {GORDON PRIMARY BATTERY 












: LONG LIFE. 
Woodwork for Electrical Heenees sg a. EFFICIENCY. 
IN ALL FOREIGN AND DOMESTIC WOODS. : SS 3- ECONOMY. 

| . ADAPTABILITY. 

Push Button Shells, Bell Boxes, Bases, Rosettes, Etc., Ete, : wT ei, 5 IT Is ABSOLUTELY 
. Electroplati Id, Silver, ~ ote «OST r NON-FREEZ ° 

eee nnnnrinnrnneennnne eet Gs an EXCELS IN: 6. LABOR SAVING. 

7 | 7. FREE FROM LOCAL 
4 


l | SoRDON i 4 ACTION. 
| Goon Sanasin BATERSG : FREEDOM FROM 
BOOKS sazmaaum SS Beara 
on eontame Prepaid : F i i cel TION OF ENERGY. 
20s W-2 smnsTON ca Broadway Now York. mp aegee Reptores are ink oe Se Toon 
:way Companiesof America. Send for descriptive circular 


:and price list. We guarantee all our Cells. 


Srrial fae. Mauutctured ty THE CORDOW-BURNHAM BATTERY co. 


Wa. 82 Weat Broadway, NEW YORK. 


(PSSSSHRSSSSSESSSSSHSSSSSESEESSEESSSEEESEESEEEETS- _SOSSERESHSSeeeeeeeeeeaeeseeaneee 


——e eg) THE BEST ‘WATER WHEEL ON EARTH 


crc: A Tam Ca a) a 


Adjustable based } 
ra GIVES A HIGH EFFICIENCY AND 
ot oan Yulee 
—- 2 
oe MOR es F DI as 


Throwing breeze in any direction. : 

| SPP P RAVAN V ACLs nada 
Z CATALOGUES IF Teen, . WRITE FOR New CATALOGUE. 

i. North American : | wipe 8 
Electric Co.,: : Pesala Ui OMS TIN ca dune 


181 William St., N. Y. 


Batteries, 


Without Polarization. § 
+ 
2 Volts, 100 Amp’s. 
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The Electrical World’s Directory of Engineers. 


CONSULTING ENGINEERS. : CONTRACTING ENGINEERS. 
NTHONY, PROF. WILLIAM A., 5 (XOMMERCIAL CONSTRUCTION CO., 
Consulting Electrical Eagineer and Electrical Expert, : ead gene TE Ditmar 
eA. J. MARTIN, Pres 1 MADISON AVENUE, NEW YORK, 


TEMPLE COURT, : BEEKMAN 8T., NEW YORK. © em R SERS RESET EKER ERE EEREREESERESEE ESSERE RRREEESE RESET RRR R EERE Eee RRR eee 
A a ee eS FAY THOFAS J,, AND ASSOCIATES, 


Consulting and Constructing Engineer, Electrical Engineers and Contractors. 
SPECIALTY : Elevated and Surface it Electric Railways. Specialists in the application of electric motors to all classes of service in which dura- 


E s bility and economy are essential features. 
satiate tlc eee ee eee et oe : New York Agents a oeere aac fot the TY BITREaT, ee tore. 
. 
Bj WILLIAM H., M. E., H. H. HUMPHREY, M. 8S. § cctewieusdecesnsacune einen trenweuveebeccaseutatentensisosueita ane 


Mechanical and Electrical Engineers. 


Consultations, Reports, Estimates, Plans, Specifications, Gapertptendence, 
Tests, Purchasing. Designs of Central Stations a Specialty. 


— F, B., 
Electrical Engineer and Contractor, 


smustciiiniiiuiecitindinbblibdaciiestgteeeener ee nace eet 514 NORTH NINTH STREET, TERRE HAUTE, IND. 
ROSBY & CORRAO HaRRY P, CrRossBy, s. B.s © SSSR RRS RSS RESET R SESS RSS SRE R RESETS SRS RRS RSS ATER RRR SR RES SESS RE ESTE SSS SSeS eee eee 
; ALVA G. CORRAO. : FDEPPER & REGISTER, 
Mechanical and Electrical Engineers. : Genera! Contractors. 
Special Machinery, Plans, Estimates, Specifications, Superintendence, Expert : 1414 SO. PENN SQUARE, PHILADELPHIA, PA. 

Testing, Purchasing, Consultations, E f Syst specialty ‘ 

= oe , bin rr “°"309 SUMMER ST. LYNN, MASS. S ceerecececeerecerenneenctiectTie Street Railways a Qveciaity, nk 
SSSSSSSSSSSSSSS SST S SESS SSS SSCS SSSSSSS SSS SS SSCS SSS SSS SSS ESS SESS SESE SESS EEE e 

ADAWAY, W. S. JR., : METHURST & ALLEN, v5 oNeY BD ebnea: 

Consulting and Constructing Electric Heating Engineer. : Electrical Engineers and Contractors, . 

1077 LIBERTY STREET, NEW YORK.§ 1216 BETZ BUILDING, PHILADELPHIA, PA. Long Distance Telephone 3931, 

Electric Furnace Work a Specialty. » Complete Electric Light and Power Installations. Electric Rallway Work a Specialty. 


ERRICK & BURKE JiMES BOREE:: : HE LOUIS K. COMSTOCK COFIPANY, 
- Consulting Electrical eae. Electrical Engineers and Contractors. 
Plans and specifications for lighting and power stations, transmission of wer = . 
and isolated plants. Engineering work ok supervised. Complete reports made on enieion t . 1437-38 MONADNOCK BLK., CHICAGO, 
lants; surveys and reports on plants. Dynamos, motors and a haeatatatatatatatiaie dated tinaataata Cectariaia tain ta ceabenmaar a aed arian 
desi igned. Commercial and expe ore i electrical testing of all kinds. 


CHAS. M. JARVIS, Prest. and Chief Engineer. GEO. H. SAGE, Secretary. 
BURR K. FIELD, Vice-President. F. L. WILCOX, Treasurer. 


The Berlin___ 
Iron Bridge Company. 


Engineers, Architects and Builders of Iron and 
Steel viges ad buildings 


ST., NEW YORE CITY. 


QUSTON & KENNELLY, Bowrn J. Houston, Ph. D. 
A. E. KENNELLY, Sc. D. 


Electrical Experts and Consulting Electrical Engineers. 
Estimates, Plans, Specifications, Supervision and Reports, Opinions, Measurements, and 
ests. Patents, Interferences, and Infringements. 
or 1105 BETZ BUILDING, PHILADELPHIA, PA. 
Laboratory, N. 41st St., Philadelphia. Long Distance Telephone, 2573 Philadelphia. 


we PERCIVAL ROBERT, E. E., A. M. I. E. E,, 
Consulting Electrical Engineer, 
(Telephone : 4401 Cort.) 120 BROADWAY (EQUITABLE BUILDING). 
Specialty: Electric Elevators and Installation of Electric Apparatusin Buildings. 


STERBERG, MAX, E. E., A. M., 
Consulting Engineer and Electrical Expert. 


, Gas Engine Installations for Isolated Plants, 
27 THAMES STREET, corner Thames and Greenwich Streets, NEW YORK CITY. 


BPSSSSRSSSSSSSSSSESSSSSSSSSSSSESESSSSSSSSSSSSSSSSSSSSSSSESSSSESSSERESEEEREEEE SEES 


HELDON, SAMUEL, A.M., Ph. D. 


Professor of Physics and Electrical Engineering. 
POLYTECHNIC INSTITUTE OF BROOKLYN, N. Y. 
Magnetic Tests of Steel and Iron, Comparisons with Official Standards, Testing of Insu- 
lators and Conductors, Battery Testing, and General Electrical Testing and Investiga- 


tions. 
SESSSSSSSSSSSSSSSSSSSSESSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS SSS SSS SESE SEES SESS SSeS 


frets WII. S,, Tl. S., Mem. Am. Inst. Elect. Engrs. 


Consulting and Constructing Engineer, 


253 BROADWAY, NEW YORK. 
Electric Traction, Electric Lighting, Power Transmission, Steam Engineering. 
Specifications, Plans, Estimates, Reports, Tests, Designing and Supervision. 


VULCANIZED FIBRE. 


The Only Original Substitute for Hard Rubber. 

Adopted the leadi Electric Light Companies and Manufacturers of Electrica: 
Apeammies in the United States and Europe, beimg a better non-conductor, lighter and 
more durable at half the cost. Send for Samples and Price List. 

VULCANIZED FIBRE COMPANY, 
WILMINGTON, DEL. NEW YORE OFFICE, 14 DEY STRERT.: |] 


H. PIERCE, E.E., B.8., M.A.1.E.E., M.1.E.E., M.ABM.E, R. E, RICHARDSON, M.E., A.M.A.I.E.E.5 
Late Chief Electrical Engineer, 
World's Columbian Exposition. 8. @. NEILER, Associate, A.M.A.1.E.E., M.LE.E. 


PIERCE & RICHARDSON, 
o e@ 
The above illustration is taken direct from a photograph, and shows the interior of 
onsu In n neers s a Machine Shop, the Roof of which was designed and built by us forthe Titusville [ron 
9 : Co., at Titusville, Penn. The building is 70 teet in width by 205 feet in length. The roof 


: trusses are made entirely of iron and designed to carry shafting. Through the centre of 


UV en r 






eeeeesesseesesssceces 
Ss 


5 the building is a row of wrought-iron columns. anes ee roofs built after this plan 
are not only much neaterin appearance than heavy, cumbersome wooden trusses but 
ELECTRICAL and MECHANICAL. : are stronger and stiffer, and wheee no wood is used about the construction the danger 


5 from fire is entirely eliminated. 


Office and Works; = - ~ EAST BERLIN, CONN, 


Tests, Reports, Estimates, Specifications, Designing, Supervision, Etc. 
1409-1410 Manhattan Bidg., No. 315 Dearborn St. 
CHICAGO, ILL. 
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PHOENIX INTERIOR TELEPHONE COMPANY, 


Office and Salesroom: 157 GREENWICH ST. » NEW YORK. Manufacturers of 
‘Telephones # Svwvitchboards. 


Owners of the SUTTON MICROPHONE. (Patented June 2, 1896.) 


Our Granular Carbon Microphone, manufactured under our own pateuts, has no equal 
for exacting exchange service. Will give better results with less battery than any other 
carbon transmitter in the market. Will not get out of order or change its adjustment 
under any circumstances, and will never pack. Free from all infringements. Satisfaction 
guaranteed. There is but one ‘“‘ best ’’ and that is the Sutton Patented Microphone, and 
the best is cheapest in the end. Write for new catalogue, just out. 


Claim No. 2 of Patent No. 561,358 reads: 


‘‘A variable pressure arrangement for electric telephones, comprising a pair of oppositely placed 
electrodes, a cloth envelope surrounding each electrode, the said cloth envelopes abutting and present- 
ing frayed edges to each other, combined with pulverulent material interposed between the electrodes, 
7 whereby free movement of the electrodes may be had, relative to each other.” , 

\Why experiment with worthless infringing apparatus when you can get the Sutton Patented Microphone at prevailing prices? 


SSSSSSSHSSA SSS SSS SSS S SSSA SSCS SSS SSCS SSS SSS SSS SSS SS SCRE SESS SEES SESS SS SSS SESS SESS SSE SSS SSS SS SESS SSS SSS SSCS SS SSS SSS SSCS S SESS SEES ESSE ESSE ESSERE ESSERE SSE eee 


TELEPHONES. 


Send for prices and circulars. 
MURDOCK & TABER, 185 Franklin St., New York. 


ELEPHONE “Duro” Telephone Cords, 
Send for our prices before Medical Batte 


t 
you place your orders. and Switch Board Cords 

















THE 





AMERICAN 
Peaatmumtinwe”: Seem” | BELL TELEPHONE 
PENN TELEPHONES COMPANY 

Telephone fmt Sr & Tah 125 MILK STREET, BOSTON, MASS. 


114 Worth Sixth St,, 


~~ ¢T Blephones 


SEND : 


catacogue. fo VIADUGT Batinore 


BUY TELEPHONES > 


That are good—not ‘‘cheap things.’’ The difference in cost is 
little. We guarantee our apparatus and guarantee our custom- 
ers against loss by patent suits. Our guarantee and instruments 
are BOTH Goo. 


WESTERN TELEPHONE CONSTRUCTION CO., 


250 So. Clinton Street, CHICAGO. 
Largest Manufacturers of Telephones in the United States. 


(PRS SSSESSSSSESSSESSSTSSSSE SEES SSESSSSES STEERS SSSSEESSESRES SESS S SEES eee eases ese ees 
' 


We have Public Auto- 
matic Telephone’ Ex- 
changes in operation in 





This company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17,1891, for a combined tele- 
graph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 








Harrison Telephone Switch-Board. 


S2.650 per numMBER. 


This is the only practical, non-infringing tele- 
«phone switch-board, and the result of over 
ttwenty years of study and experiment on the 
rt of the inventor. It is not copied from Bell 


Michigan City, Ind. Trinidad, Col. 


Tuscola iil. Roh. Y. = = boards, as most of those you see. 

Rochester, Minn. Grafton, W. we. : It has no infringing individual testing buttons. 
rt Lea, ‘* organton . seas Saat 

Slathacter, te. Prinetea, Mi. 3. ete. : It has no infringing individual ring-up buttons. 


It has no infringing ring-off shutters, 

: It has no return or twin wire circuits. 
Constant and reliable auto-: {¢ has no infringing multiple switch wires (it is 
matic service without the aid of: not a multiple et 
operators. The only Telephone; It has no infringing operator’s hood or head 


* device for ear phone. 
Switchboard which does not in-: It has no infringing switch plugs with metal 


fringe existing patents. : hilts resting constantly on a metallic ground strip. 
For full information address It has no infringing gravity a 
We do not claim that these are the 


STROWGER AUT. TEL. EXCH. : apt one re ee cdot the mkstiorcer 


Factory, 166-174 947 and 949 Rookery, : 
8. Glinton 8t omoae@o.: 4ARRISON ELEGTRIO 00., ‘2, SAuts e_. 
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The Standard Telephone -and Blectric Co. 


MADISON, wItIs. 


P. L. Spooner, President. E. W. BatcHELDER, Secretary, 
H. C. Dopez, General Supt. H. A. Taywor, Treasurer, 





ERICSSON’S SWEDISH BATTERY CALL DESK SET. 


Manufacturers of reliable, time tried and tested Telephone « 
Apparatus. Irrespective of price the best. Trial proves it. : 
We have received thousands of unsolicited testimonials, * 
and have equipped over 150 dividend-paying exchanges. 

4 TIMELY HINT: Buy Telephones and Appliances + 
from manufacturers whose guarantee of protection is a’ 
practical certification that your interests will be ablyi 
taken care of. ‘‘ A Word to the Wise, etc.’’ 

Up-to-date instruments furnished to meet all require- 
ments of service. 

Standard Telephones and Switchboards are leaders. The “ ERICSSON’ is the onlyjimported instrument on the American market. 
Why? Because efficiency of operation, best materials, « ‘WE LEAD THEQWORLD _ 
finest workmanship and careful attention to details rec-* SMITH & PATTERSON, 256 & 257 BROADWAY, NEW YORK. 
ommend: their adoption by experts. Correspondence: : Ountait eaten tm the United States of L. M 


8 goods, 
solicited. . TRY OUR SWEDISH LINEMEN S PL PL VERS. 
' {ose and prices furnished on application. h this space for change of copy. 


TELEPHONES! wi OMFG American Elecrc Telephone Co, 
And RAPID TRUNKING SYSTEM. 


Biectsic Call Telephone...... Ccnaketeug¥ spuds 64 ewetene Vie eavakinemsedsds 
KOKOMO, IND., U. Ss. A. 
CEASE MB iv cctcvkcdentcceses vecococsssvhsedescensoee seboeterevenesed 
TELEPHONES BETTER THAN EVER. 
eooEXCHANGE MAGNETO BELL. 








Ybnuaphboe 





Hunnings Head 
THE LATEST THING IN 
For particulars and NO MAGNETO BELLS. 


Renctaie aed tar te Onteide B Ni eee SS ieeats Fibarcesveme goeavsks “ 
FULL METALLIC and COMMON RETURN BOARDS 


Receivers, Standard Hard ede eonece- vob dereosdoces - 
With NEW DROP RESTORER 
UTICA FIRE ALARM TELEGRAPH O0., Utica, W. Y. 


Blake Transmitters, itrers Goma oadoeeee Poorcccccccccscccccscceccceccess 150 
1, 
Taduction Ca Colts, FO ORMAB, oii crercccccuvcdccvdevecescvessteveccesococecs 
11 Goods Guaranteed. 


ecwal WITCHBOARDS, 


he most complete. 


he most reliable. 
he best quality. 


¥ 


MAGNETO BELL and 
TELEPHONE RECEIVERS 
that can be bought, 





Wita Ancomactetnco*. and Wirediie =~ 
for Ose, are Manufactured by 


THE WILLIAMS & ABBOTT ELECTRIC CO. 


9-11 HURON ST., CLEVELAND, O. 
Write for our latest prices. You will find them satisfactory. 


Ericsson Swedish Telephone. 





"THE LOCKWOOD” 





‘THE ONLY LONG DISTANCE TELEPHONE, 








The 

Most and = best exchange phone in the Market. 

Economical Send ame LG mr rirey rere : 

Instrument 7 THE AMERICAN MUTUAL TELEPHONE COo.’S 

for Exchange ter Celebrated Magneto Phone. 

Purposes Catalogue E own letters patent No. 528,640 concerning Telephones, 

on the os eesene non-infringing Swi Syritey Dares unde 
atents 

Market. EQUIP THEM COMPLETE. We are not caliag stocks, but 


Telephones and Telephone Supplies that can make other people’s 
stocks worth something. Our electricians are W. C. and J. M. 
Lockwood. Send for catalogue and estimates. Address 


JOSIAH TICE, 


NEW BRUNSWICK: No J. 80 Albany St., New Brunswick, N. J. 





Swedish Coal Grain Microphone, Sold separately and guaranteed Indefinitely. 
Wall Sets, Desk Sets, Private Line Sets, Long-Distance Sets, etc. 


We are sole selling agents of the L. M. Ericsson & Co.’s Swedish Coal Grain Micro- 
phone for the United States through Messrs. Smith & Patterson, of New York. 


WILLIAMS, COUCH & WHITMAN, 


196 Sumner St., ~ Bele Selitrig Agents for U. 8 ' BOSTON, MASS 


aod ’ _ ¥ i so billie 52 | ae ies | Ce sti aia aa ta 





WHAT READERS SAY OF 
THE ELECTRICAL WORLD 


IN RENEWING THEIR SUBSCRIPTIONS FOR 1897: 
Samples of Many Entirely Unsolicited Testimonials. 


SOME OF THEM FROM MEN WHO HAVE TAKEN THE PAPER REGULARLY FOR TWO DECADES. 


PAA AR oeem™«= 


An Excellent Paper. 


‘* An excellent paper and J cannot do without it.” 
Hl. A. C., Cottonwood Falls, Kansas. 


Its Value to Central Station Managers. 
¢ ‘ World’ is too valuable for any station to be without.” 
J. Q., Yreka Electric Light Co., Yreka, Cal. 


Highly Esteems Its Weekly Visits. 


‘* 7 very highly esteem the weekly visit of your excellent paper.” 
J. W., Jasper, Ontario. 


Cannot Do Without It. 


‘* T like * The Electiical World’ so much I find I cannot do with- 
out it.” ‘ 
G. K. N., Cowansville, Quebec. 


Up to Date and Indispensable. 
‘* The news in the ‘ World’ is always up to date and I cannot do 


without it.” 
W. C. F., Louisville, Ky. 


The Leading Electrical Magazine. 
ae he Electrical World’ as undoubtedly the leading electrical 


magazine.” 
7. D. A., Danville, Jl. 


The ‘ Digest ’’ is Admirable. 
‘* T congratulate you on the excellent make-up of the paper. The 


Digest is admirable.” 
W. S. D., Royal Electric Co., Montreal, Canada, 


Necessary in Keeping Up with the Times. 
‘* We deem it necessary to have ‘ The Electrical World’ in order 
to keep up with the times.” 
Y. Bros., Electrical Contractors, Morton, Pa. 


Favorite Electrical Paper of the Class. 


‘* The best paper of its kind in the world. It was the favorite 
electrical paper of our class.” 
C. A. R., University of Illinois, Champaign, Jil. 


A Complimentary Sentiment Poetically Expressed. 
‘* To be without ‘ The Electrical World’ is indeed to be without 
the world of things electrical.” 
FR. S., Lynn, Mass. 


Others Miniatures of the ‘* World.’’ 
‘** 1 have discontinued several other electrical papers, as they alt 
seem to be miniatures of the ‘ World.’ ”’ 


F. D. S., Charlotte Elec. Ry., Lt. & Power Co., 
Charlotte, N. C. 


Always Recommends It. 
** J cannot do without ‘ The Electrical World,’ 
mend it to my electrically inclined friends,” 
J. As Si, Muncie, Ind. 


/ always recom~ 


THE ELECTRICAL WORLD. 
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So Attractive Cannot Do Without It. 


‘* Your endeavors to constantly improve the ‘ World’ have made it 
so attractive that I do not wish to be without it.” 
F. H. G., Battle Creek, Mich. 


The Whole World In Itself. 


** It is a very great disappointment to me when I don’t receive the 
‘ World,’ as it ts the whole world in itself to me.” 
]. H., Santiago del Estero, Argentine Republic, S. A. 


Only Live Electrical Paper He Has Seen. 


‘«* The Electrical World’ is the only live paper in electricity I 
have ever seen, and I congratulate you on its success.” 
G. B. P., Washington, D. C. 


Can’t Do Without the ‘‘ World’’ Any Longer. 


‘* 7 can’t do without ‘ The Electrical World’ any longer. Please 
send back copies and put my name on your list. $3.00 enclosed.” 
H. M. H., Palmyra, Mo. 


An Interesting and Welcome Weekly Visitor. 

‘* The paper has become so interesting and welcome a weekly vist- 
ttor to my table, helping me so much in my University duties, that az 
is indeed almost tndispensable.’’ 

S. C. L., Cornell University, Ithaca, N. ¥. 


Interesting, Wide-Awake and Energetic. 
‘* The ‘ World’ is certainly the most interesting, wide-awake ana 
energetic electrical journal in the United States, and that is, of course, 


equivalent to saying in the world.” 
F. M. S., Lamont, Iowa. 


Useful for Reference in Colleges. 
‘* Tam very much pleased with ‘ The Electrical World.’ We find 
tt quite useful for references in our work at the Institute.” 
H. W. B., Mass. Institute of Technology, Boston, Mass. 


Its Importance to Electric Railway Engineers. 


‘* Permit me # congratulate you upon the success of ‘ The Elec- 
trical World.’ Jn its line it ts destined to be the paper of papers, 
especially now that you devote so much attention to electric railways.’ 


R. H. H., Engineer C. R. & M. City Ry. Co., . 
Cedar “Rapids, Lowa, 


Always Anxious to See It in the Mail, 


‘* J could not do without‘ The Electrical World.’ I have been a 
reader since 1886, and am always anxious to see it in the mail. “Y 
will continue to read the ‘ World’ as long as I can find money to pay 
for it.” 
W. J. E. C., Leavenworth, Kansas. 


Glad to Welcome an Old Familiar Face. 


‘* Enclosed Jind draft for $3.00 in payment of a year’s subscrip- 
tion to ‘The Llectrical World.’ I have sadly missed your paper 
while I have been compelled to discontinue my subscription, and am 
&lad once more to have an opportunity to see an old familiar face.” 

N. D. S., Braddock, Pa. 


Tue ExecrricaL Wor.p is an illustrated weekly review of current 
progress in electricity and its practical applications, and is published every 
Saturday. The subscription price is $3.00 a year, including postage to any 
part of the United States, Canada or Mexico, addresses being changed as 
often as desired without extra charge. Address : 


The W. J. Johnston Company, Publishers, 
253 BROADWAY, NEW YORK. 
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LATEST IMPROVEMENTS 
IN MILLING and ADJUSTABLE MULTI-SPINDLE DRILLING MACHINES. 





“Zt-- The Clonbrock —«- 
Steam Boiler Company, 
Brooklyn, N. Y. 


Manufacturers of the 


MORRIN “CLIMAX” and 
“COMPOUND”’ SAFETY 
WATER TUBE BOILERS. 


Built in units of 50 to 1,000 H.P. 





: tgp 4s CAUTION! BEWARE OF INFRINGERS; THEY WILL BE 
RIGIDLY PROSECUTED. 


Also builders of Smoke Stacks, Tanks, 
and all classes of Iron Works. Specifications, 
drawings and prices furnished on applisation. 


@ 
o> 
° 
. 


Send for Catalogue of Climax and Compound Boilers. 


THE LATEST 


IMPROVED TYPE 
Elevators 


Is THE 





Machines and Appliances for the Manufacture of 


Bicycles, Guns, Typewriters intercnangeanilicy of parts. 
Lathes, Planers, Shapers, Drilling and Milling Machines, 


for Tool Room 
TAPS, DIES, REAMERS, STANDARD SIZE GAUGES, 
COMBINATION LATHES, CHUCKS, Etc. 


DIRECT ELECTRIC: ...rszsesec domed naceeton nt pene min ad of machine 
ngewe [The Pratt & Whitney Co., Hartford, Conn. 


Have you seen ours ?: 5 BRANCH OFFICES: 
It has many advantages: : = 123 Liberty St.,N, Y. City. 281 Franklin St., Boston, lass. 42 S. Clinton St., Chicago, Ill. 


over all others now in! orn Saeseeeeeaeaaeae SSSSCRSSSSSSSSEKESSSESSSSSSSSSSSSSSSSSSSSESSESSSESSSS Sees eseeee 























Z the market. : i \ 
For Descriptive Circular or . Other information, Address : << Engineering Co,, 
: NICETOWN, PHILA. 
MORSE, WILLIATIS & CQ., : 49 DEY ST., NEWYORK. 
105 Frankford Ave., Philadelphia. 108 Liberty Street, New York City. : Design and erect Complete Power House Outfits of 
. © Fuad Swrast, Beatee. $2 Church Street, New Haven. Coal and Ashes Handling Machinery, Including Elevators, 
| 425 oe a Foeneinte Pa. Builders’ Exchange, Baltimore. : Conveyors Driving Machinery Hoppers and Spouts 
0 Ndi leago. . : : 
| Tedassnecensensassscentanesnnnneceseesansnreeensvesnuannceeetessanneceeeseeverg MOStOMM Connection: Link-Belt Machinery Co., Chicago and New Orleans, 
eters EDITION : There are PURIFIERS 
. and PURIFIERS,— 
| eg Dynamo Electric Machinery . .: PANS and PANS, 
y Be Cee ashe eee et : But trough-shaped pans (see cut) are the only successful ones. 
ape er :See how the Scale forms on the bottom. They are only used 
For @tudente and Electrotechnice tin “ HOPPES” Purifiers, and are guaranteed to meee 


: Boilers Clean. New Catalog G Free. 


| i The Hoppes Manufacturing Co. 
‘ For Sale b . J, JOHNSTON CO., B ° : 
: or Saleby THE W. J. JO 253 Broadway, New York: SPRINGFIELD, O. 
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Here Siler Bol Ge 
V4; Le Loans MP 


Lg fc Pheer 


MODERN BOILER PRACTICE FREE. 


P RICE, = - = $5.50 
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Been Sick? Get well by using 


MALT EXTRACT 
cook St et st wt The “Best” Tonic 
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1 A CHANCE TO. CONVINCE: 
WA NT ED THE MOST SKEPTICAL.. 
OWNER, SUPERINTENDENT OR ENGINEER 


Of Any Blectrica!l Plant 


That we manufacture a Chemical for use in Steam Boilers that positively will pre- 
vent any new scale from forming aftér . 

the first application of our Chemical to the 
boiler or Wolters, and will gradually rot 
and remove all old scale that is already 
tormed, and grorens pitting and corrosion, 
and will do this without injury to the iron 
or steel of which the boilers are made. A 
trialof some of the most aggravated and 
complicated cases is especially solicited. 
We do not ask for one dollar until 
we are abieto make our guarantee 














For particulars, address Pi ™ 


THOS. C. WARLEY & CO., 


No. Eleven S. Ninth St., r.0 soxi2ee. PHILADELPHIA, PA. 
Kindly mention this paver. 


Frick Company’s 
High Speed Engines 


Are from entirely new pat- 





AMERICAN- BALL ENGINES. 


THE LATEST AND BEST WORK OF MR. FRANK H. BALL. 


Some of the New Features of this Improved Engine are 


, LARGER GRANK SHAFTS, 
terns, capacity up to 2001” AUTOMATIC CIRCULATION OF OIL, 
fully used for electric! and a MARVELOUS GOVERNOR. 


railway and lighting ser-: We also Build 


vice. Made Simple and? Electric Generators and Motors 


Tandem and, Cross Com- Of Superior Design and Liberal Proportions. 


pound, Vertical and AM ERICAN ENGINE: CO., 


Horizontal. 
FRICK COMPANY, Waynesboro, Pa.: BOUND BROOK, N. J. 
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Continuous Current ORIGINAL PAPERS 
Dynamos and Motors: - 
THEIR THEORY, DESIGN, AND TESTING. D ynamo Machiner y 


With Sections on Indicator Diagrams, Properties of Saturated Steam, Belting 
AND ALLIED SUBJECTS. 


Calculations, Etc. 
AN ELEMENTARY TREATISE FOR STUDENTS. 

By JOHN HOPKINSON, F.R.S. 
(Authorised American Edition.) 





SSSSSSSSSSKHESSSSSSSSSSSSSSSSSSSSSESSSSSSSSSSSTSSESESEESSSEESTESSSTESSE ESS eee eeeee 













By FRANK P. COX, B.S. 
Cloth. 271 pages, 83 Illustrations. Price, $2.00. 


Intended for students, this work gives the theory and design of continuous 
current dynamos and motors as understood and practised in the designing- 
room, and the methods of testing described are those of the factory testing-shop. 
The practical side of the various questions treated is always kept in view, dis- 
cussions having little bearing in this direction being excluded, and the higher 
branches of mathematics avoided. The application to the design of armatures, 
field-magnets and motors of the principles developed is explained by refer- 
ence to numerical problems, thus thoroughly impressing them on the student’s 
mind. Methods of testing a complete machine and of investigating its char- 
acteristics are given, with discussions on the effect of various changes in 
design and operation. The steam-engine being so closely allied to the testing 
and operation of dynamos and motors, sections on indicator diagrams, steam- 
power calculations, and belting are included. Almost all of the numerous 
curves in the book are derived from actual commercial tests, 


CONTENTS. 


Chapter I. The Absolute System of Measurement.—Chapter II. Electro- magnetic 
Induction,—Chapter III. Classification of Machines and General Principles of the Magnetic 
Circuit.—Chapter IV. The Dynamo as a Motor.—Chapter V. Calculations Pertaining to 
the Magnetic Circuit.—Chapter VI. Theory of Windings, Losses, etc.—Chapter VH. The 
Dynamo Considered as a Motor.—-Chapter VIII. Design of Armatures.—Chapter IX. Design 
of Field-magnets. — Chapter X. Design of Motors.—Chapter XI. Dynamo and Motor 
Testing.—Chapter XII. Efficiency Tests.—Chapter XIII. Indicator Diagrams,—Chapter 
XIV. Steam-engine Calculations. — Appendix I. Tests of Iron.—Appendix II. Ampere 
Turntables.—Appendix III. Determination of Sizes of Wire for Armatures and Field Coils, 
Appendix IV. Belting. . 

Copies of this or any other electrical book published will be sent by mail, POSTAGE 
PREPAID, fo any address in the world on receipt of the price, 


Cloth. 249 pages, 98 IlWustrations. Price, $1.00, 


Very few contributions to electrical literature since the days of Faraday 
have been of as an important character as those contained in the present volume ; 
and this is true, whether considered from a theoretical or from a practical stand- 
point. In the first paper that invaluable aid to the study and design of dyna- 
mos, the characteristic curve, was first announced, and the two following papers 
are devoted more or less to developing its applications. These three papers 
contain a vast amount of information relating to the various points connected 
with the subject. Though the style is simple and popular, the statements are 
authoritative and supplied the beginnings of electrical engineering. The fourth 
and fifth papers, on the theory and design of continuous-current dynamos, fur- 
nished the. principles upon which the design of such:dynamos is now based. 
The sixth paper established the important principles in regard to coupling alter- 
nating-current machines ; the next three papers are on the transformer, and the 
remaining two are on the theory of the alternate-current dynamo and electric- 
light houses respectively. The majority of the papers contain no mathematical 
formula, and several others so little as not to prevent their being understood by 
a non-mathematical reader. 


CONTENTS. 


I, II. On Electric Lighting.—III. Some Points in Electric Lighting.—IV, V. Dynamo- 
Electric Machinery.—VI. Theory of Alternating Currents.—VII. An Unnoticed Danger in 
Certain Apparatus for Distribution of Electricity.—VIII. Induction Coils and Transformers. 
—IX. Report of a Test of Two 6500 Watt Transformers.—X. Theory of the Alternating-cur- 
rent Dynamo.—XI. The Electric Lighthouses of Macquaire and of Tino. 


Copies of this or any other electrical book published will be sent by matl, POSTAGE 
PREPAID, 40 any address in the world, on receipt of price. 








The W. J. Johnston, Company, Publishers, 
253 BROADWAY, NEW YORK. 


The W. J. Johnston Company, Publishers, 
253 BROADWAY, NEW YORK. 
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GHAPMAN VALVE MAN’FG 60. 


MANUFACTURERS OF 


VALVES AND GATES 
For Steam, Water, Gas, Ammonia, Etc. 


We desire to call special attention to our mew Bronze 
Seat Valves for Superheated and High-Pressure Steam. 
These are sépecially adapted for Electric Plants which 
are carrying a steam pressure of 125 Ibs. and upward. 

The GENUINE CHAPMAN VALVES im all cases 
will bear our name in either rolledin or cast upon 
the shells, and also our trade-mark and monogram. 


SEND fOR SPECIAL CIRCULAR. 





General Office and Works, Indian Orchard, Mass. 
Treasurer’s Office, 72 Kilby St., Boston, Mass. 
Chicago Salesroom, 14 North Canal St. 
New York office, 28-Platt St. 

St. Lonis Office, L. M. Rumsey& Co., 

810 North 24 St. 
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BOOKS 


On electrical subjects mailed to 
any address in the world, PosTaGE 
PREPAID, on receipt of price. 


THE W. J. JOHNSTON COMPANY, 


253 Broadway, New York 
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In your hand we seek to place a copy of our recent booklet ‘ 


(Uebster System of Steam Pyeating. 


cheerfully give ten to it, as it clearly demonstrates. claims 
for the aforesaid Webster System that are absolutely unique 
in the annals of Steam Heating practice. If the highest attain- 
able efficiency, wedded to simplicity, low cost of installation and /Y 
operation, are desiderata in your estimation, we shall be most 
happy to mail you this little booklet for your leisurely perusal. 


Se WARREN WEBSTER & CO., 


RESON 
SOSA 


rn 
Wa CnNN (USOT ING Nope, 
RICA GSN SCNT NSO 


Hand Bridge Cranes, 


Jib Cranes, 
Ane MARIS. BROS., 
b NK re MANUFACTURERS, 
PHILADELPHIA, PA. 


M “Tr. DAVIDSON, 
Steam Pumps 


CONDENSERS 


43°53 Keap St., Brooklyn, N. Y. 
8-anches; 133 Liberty St., N. Y. se Oliver St., Boston. 






CONNECTED ELECTRIC PUMPS 
Simple in construction, have few parts and are very efficient, 


WILLIAM E. QUIMBY, 59: Liberty St, New York, 


TRAVELING CRANES. 


Will hold load at 
any point. 









) 
=Latest and Most 
: Improved Designs. Send for 
‘Portable Electric Hoists. Catalogue of 
: Prices on Application. Iron- Working Tools. 
: Edwin Harrington, Son & Co., Inc., 


1514 Penna, Ave., PHILADELPHIA, PA. 
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. on electrical subjects mailed to any address in the world, POSTAGE 
: PREPALD, on receipt of price. 

. Address THe W. J. JOHNSTON CO., 

s . 253 Broadway, New York. 
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Works 
FRANK BURGESS, Proprietor, 36 Hartford St. 


Boston, Mass. 
Sizes Spur, Bevel, Spiral, Worm 
RACK, Elliptic, Interna], etc 

.... Send for 1896 Catalog.... 


Overhead Track, Trolleys : seseues: 
Switches. 


Boston 


“Portable: Holst 


Heldetand a6 any 3,200 





Beller, Stee! Draw, Cable aad Sp cial Chadee. 


ELEVATING 
CONVEYING 
MACHINERY 


O18 (sD1180 MaTRI st. OF ALL REDS, 
rw Transmission 
a 









CABLE 
CONVEY ORS. 


Per tong » short ¢istance Conveying. 










GOAL CUTTERS. 





NO VALVES 
NO PACKING 
NO PULSATION 


Send for new Cata- 
logue. Just issued. 












DRILLS, MINS LOCOMOTIVES 
ane EQUIPMENTS. 
THE JEFFREY MFG. CO., 
Golumbus, Obie. 
163 Washington &t., NEW YORK. 
Send for Catalogue 
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THE EDWARD P. ALLIS CO., mitwaukee, wis. = | 





Manufacturers of 


Engines for Street Railways, Electric Lighting, Blowing Engines, Hoisting 
Engines, Pumping Engines, Air Compressors. 
Reynolds Patent Vertical Boilers. Reynolds Corliss Engines. 


NEW YORK. CHICAGO. PITTSBURGH. DENVER. 
MINNEAPOLIS. BUTTE. SAN FRANCISCU 


SCSCS CSRS SES SSSS SESE SSHSSERESESSES SESE SSS SSS SEES SS SSSSSOSSKS RSS RA TESST SESS SESSA SEES TRACERS R SSSR SRE SHS SESSSS STRESS RSS SRSE RSS SS SSS SESS SEES ESSA SERRE EEE Ree 


cease : STANDARD BOILER CO., 


| ELST cane AUR 
i ELEPHANT BRAND PHOSPHOR-BRONZE 
oe eb 


1120 and 1121 Marquette Building, CHICAGO, ILL. 


MANUFACTURERS OF 


Steel Water Tube Safety Boilers. 


INGOTS,CASTINGS WIRE RODS,SHEETS. etc. 
WATE eae —DELTA ME TAL— 
ate CASTINGS. STAMPINGS ano FORGINGS. 
§ ELTA, ORIGINAL ann So_ce MAKERS INTHE U.S. 














; SSSSSSSSeeeeeeeeeaeceeeaeaeaaa te s. . PLANTS RECENTLY EQUIPPED: a 
: Seeceeceseeaaeseees SSSSCSSKSSSSSS STE ESS H Te SeK eee BeBe EEE CHICAGO.—North Chicago Street R.R. Co., 4,000 H.-P. 7 
* | DUBUQUE, IA.—StarElectricCo.,  - 350 H.-P. : 
CINCINNATI, O.—Edison Electric Co , 500 H.-P. 
The en S] i On DETROIT, MICH.—Mabley & Co.’s Building, 800 H:-P, 
BUFFALO, N, Y.—Lautz Bros. &Co. - 300 H.-P. 
STEAM TUBE Heavy’. ep—@™ SIMPLE AND COMPOUND se 
F- E E D WAT E R Duty AUTOMATIC ENGINES, 
Taueen- 6 to 600 Horse Power. 
Economy, 6 2.56 DURABILITY. 
ComPOUND * 
ENGINE. 






HEATER 


AND PURIFIER 


Delivers Feed Water at 2r0 F. Ample provision made for 
blowing out the impurities and cleaning. 


KENSINGTON ENGINE WORKS, Ltd., 
Send for Catalogue 704 Arch St., PHILADELPHIA, PA. 












ae. 
—— BuILT BY : s 
THE JOHN T. Nove MANUFACTURING Co,, 
BUFFALO, N. Y. 2 


Dynamo and Motor Building 


FOR AMATEURS. 


Beyoud Competition Above Criticism 


Lord’s Boiler Gompounds 


Universally Acknowledged | % 
T0 BE THE STANDARD BOILER COMPOUNDS OF THE WORLD. WITH WORKING DRAWINGS. | 
Exclusively ae by the U. S. Government, 
and the best Admiralties abroad. By Lieut. C. D. PARKHURST, U.S.A, 
: MATCHLESS The only boiler compounds favorably men- : 
tioned in our best Modern Works on Steam- wice 
Engineering, being almost unanimously! Cloth. 163 pages, 71 IUustrations, P » $1.00. tl 
endorsed byall our celebrated German, English § ‘ 
and American Authors and contributors to® One of the most fascinating fields for the amateur is that afforded by elec- i sg 
ENDORSEMENTS modern mechanical literature. = trical science, and the simplicity of conernetes of small crane and motors, it 
‘ ® in particular, enables him not only to gratify his tastes, but at the same time to 
Used and approved by the best Brewers, Ice § construct apparatus that can be directly applied to useful purposes. In Park- A 


Manufacturers, Malsters, Chemists, Celebrated ! 
Boiler Makers and Professional Inspectors at 5 
home and abroad. 


It is impossible to controvert such significant evidences of genuine merit. 


OUR SPECIAL BREWERS’ FORMULAS 


hurst’s Dynamo and Motor Building for Amateurs clear and concise instruc- 
tions, accompanied by working drawings, are given for the construction of such 
forms and types of dynamos and motors as are simply made and yet will 
produce fairly efficient results, While primarily intended for Amateurs and 
students, the detailed information, particularly in the ee on armature 
: ; es windings, connections, and currents, and on the design of a fifty-light dynamo, 
Are made in harmony with the best opinions of the most celebrated? yi; be of value to every electrician. In the latter chapter the subject of the 


Brewing expert chemists of the World, and are warranted free from proper proportioning of the armature and armature wire, the calculation of the ‘ 


all Acids, Harmful Alkalies, and Poisonous matters. s magnetic circuit and field-windings, etc., are gone into at length, and in the 
WE GUARANTEE these special brewers’ preparations to be composed ® light of the most recent knowledge and practice. The large and clear drawings 
exclusively of NON-VOLATILE chemicals, which will not impart® showing how to wind armatures are supplemented by tables, so that the 
odor, flavor, color, or any other deleterious properties to the beer, beginner will have-no difficulty whatever in carrying out the instructions. 
or affect the progressive processes of Malting, Mashing, the fermen-: Every part of the machines, even the most simple, is illustrated and marked 
tation of the Wort, or its ripening and preservation—and that these: with its dimensions. 
formulas do not contain even a trace of 
ANTI-FERMENTS or GERMICIDES. 
FOR ICE PLANTS. Chapter I. A Small Electric Motor for Amateurs.—Chapter II, A “‘ Home-made” 
These same chemical formulas are so prepared us to be perfectly: Electric Motor.—Chapter III, A Sewing-machine Motor for Amateurs.—Chapter IV. Arma- 


adapted for the purification of natural waters used for ice manufac-= ‘ure Windings, Connections, and Currents.-- Chapter V. A Fifty-light Incandescent 
ture, and are absolutely free from any chemical that will interfere  Dynamo.—Appendix. Giving Data of Modern High-class Motors and Dynamos of Standard 


with the refrigeration of the water or that will affect the transparency } Firms and Makers. 

of the ice, or its melting point. Copies of this or of any electrical book published will be sent by mail, POSTAGE 
THESE FORMULAS ARE WARRANTED PREPAID, fo any address in the world, on receipt of price. 

thoroughly pure and free from ORGANIC MATTERS. 
For pamphlets, testimonials, and all otherinformation, Address, 


GEORGE. W. LORD, 316 Union St,, Philadelphia, Pa. 


Analytical and Manufacturing Chemist. 


CONTENTS. 








The W. J. Johnston Company, Publishers, 
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These En i nes represent the latest and most ad- 
g vanced development of steam 
engines in their application to electrical service. Highest 
efficiency, graceful design, best regulation, perfect balance, 


quietness, cleanliness, compactness, massiveness, are terms 
which correctly describe them. Send for Catalogue E. 


BALL ENGINE COMPANY, -_ Erie, Pa. 


ALBANY GREASE Philadelphia Machine Screw Wks. 
ONL, »y ADAM COOK'S SONS. ae <x ROI Phila. 


Send for particulars to sig West St., NEW YORK, Rate St., on 
me pean Lubricant 


All kinds of Special Machine Screws and Studs 
all Machinery. and 55 = Canal St., CHICAGO, ILL. Thumb Screws & Nuts, Bicycle & Electrical Works. 


eee ann ae ae 


HUNTER’S 
‘Patent Friction Glutch Gut: 

(TRADE MARK.) oif Coupling. 
FOR THE TRANSMISSION OF POWER. ;For CONNECTING 


sand DISCONNEC- 
This rope is made from the best selected Manila, laid up with our Patent |: TING lines of Shaft- 


Plumbago Lubricant, and is especially suitable for exposed drives. ‘ing, Water-Wheels> 
WE GUARANTEE :Steam Engines or 


: other Machinery 

THAT MORE WORK OAN BE DONE WITH THIS ROPE IN * without SLACKING 

PROPORTION TO ITS COST THAN WITH ANY OTHER * speed of motive 
MARKET, WITHOUT ANY EXOEPTION = Power. 


If you want to know the horse power transmitted by ropes at different FRIGTION 
speeds or the results of the latest comparative transmission tests of ropes |: GLUTGH 
and belts, or how to make an excellent splice, write for our catalogue, |: . PULLEYS 


“MANILA ROPE.” : 
Starting and Stopping Machinery 


C. W. HUNT COPPANY,~e.—_|iwitnotr snock on JAR. 


20. SDAEANAN. AE YORE, {AMES HUNTER MACHINE CD, "ors" 


NEW DYNAMO TENDER’S HAND-BOOK 
BY F. B. BADT. 


50 Pages, 140 Illustrations. Flexible Cloth Binding- 
Size of Type Page, 51-2 by 3 Inches. 


PRICE, $1.00. 















THE DAKE ENGINE 


For Running Dynamos in 
Small Isolated Plants. 


Steady and Even Motion. 


ALSO FOR 
Attachment Direct to Fans, Blow- 
ers, Centrifugal Pumps, Stok- 
ers, Steering. Gear, etc. 


This is, as the name indisates, a NEW BOOK, much more complete 
than the old one, with all the information, instructions and rules which 
are required by practical men, as Dynamo Tenders, Line Men, Station- 
ary Engineers, and owners and operators of all kinds of Electric Plants. 
It is.the only book of the kind published in the English language. 
Address 


The W. J. Johnston Company, Publishers, 
253 BROADWAY, NEW YORK. 


Correspondence Solicited. 


DAKE ENGINE CO., 


Crand Haven, Mich. 


CHAS, A. ROBINSON, 
1564 Monadnock Block, 
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GREEN’S: FUEL vELECONOMIZER 











Prize Medals. FOR STEAM BOILERS. 
PARIS 1867. Sole Makers in U.S. A.., 
MOSCOW 1872. VIENNA 1873. 
7 cane THE FUEL ECONOMIZER C0., 
PARIS 1878. 


Head Office, MATTEAWAN, N. Y. 


OFFICES: 
74 Cortlandt Street, New York, 


53 State Street, Boston. 
Saves 10 to 20 Per Cent. 1540 Marquette Bldg., Chicago. 


in Goal. | 429 Board of Trade Bldg., Montreal. 


BRADFORD 1882. AMSTERDAM 1883. 
CALCUTTA 1884. ANTWERP 1885. 
CHICAGO 1893. ANTWERP 1894, 
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The Président 


Ot the American Institute of Electrical Engineers, 






IN HIS PRESIDENTIAL ADDRESS, SAID: 


i “The best system for the long distance transmission of energy, 
for general purposes, is the Three-Phase Alternating System.” 
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OVER NINE-TENTHS OF .THE ELECTRICAL POWER TRANSMISSION INSTALLATIONS 





IN THIS COUNTRY. ARE OPERATED.ON THE THREE-PHASE SYSTEM. 


The Three-Phase Alternating System 
of Long Distance Power Transmission 


Was developed and brought to its present perfection by the 
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General Electric Company, 


Sales Offices in all large Cities of the United States | Main Office : SCHENECTADY, N. y. 


For Canada, address Canadian General Electric Co., Toronto. 
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Westinghouse Engines, 


All reputable engine builders will guarantee 
the material, workmanship, capacity and 
economy of their engines. If material is defec- 
tive, it will be replaced; if the workmanship of 
any part is not up to standard, it will be made 
good. There is a chance that the engine may 
not develop its rated power, but that is not so 
probable, since the capacity of an engine is 
simply a measure of cylinders, piston speed 
and steam pressure. 

The question of economy. however, is the 
stumbling-block. After an engine has been 
installed and fails to show the guaranteed 
economy, the purchaser has no recourse except 
to take the engine out. If he decides to do 
this. it means interrupted business and serious 
inconvenience, aside from the direct expense 
involved. The consequence is, that it is 

’ seldom or never done. 

Every engine we build has a record before 
leaving the shop, based on a rigid economy 
test. Any purchaser so desiring may have his 
engine tested by his own expert at our shops 
before shipment and may accept or reject the 
engine on that test, before incurring the ex- 
pense of installation. 


The Westinghouse Machine Company, 


PITTSBURG, PA., U. S. A. x 
SELLING OFFICES: : 
WESTINGHOUSE, CHURCH, KERR. & CO., No. 26 Cortlandt Sees. New York; No. 53 State Street, Boston; No 171 La Salle Street, Chicago; Wonderly <3 

2 much eS £65. Ne. Mich. ; Westiags house Seiten, T Pittebe 


A heieg J & Co., . 
o, 710 Deex exel Building, Pull co. 0. ea 7a. Aue. See Bete, Fait Building, Kausas City, Mo. D.A. TOMPEINS CO,, No. 38 
D ALLIFOREION COUNTRIES. 
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‘aed k vtan owe York Post Office au Mail Matter of the Second Gigss. 
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PACKARD 
Standard and « ae | 


5 TO S0 
CROOKES TUBES. 


NEW YORK & OH10.COMPARY, 
WARREN, OHIO. 


Packard Transformers. | 


_ Ropyrighted 18%, by ‘The W. J. Joineton Co. 


Yol. XXVIll.- Ho. 26, 
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Wires 





| ie Schieren’s 
Belts 
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} Lon THE PACKARD _Destgned spe Manstactur-i 
in stock. Refer Co., Westinghouse © } 
} -Ong yum p= ii mon Honston Rieti Co. “me The Packard Electric Co.., | 





INSULATED WIRES AND GABLES MEDICAL. BATTERIES. : 

For Aerial, Telegraph and =: Koch German Brushes and a full line of General Elec- . “| 
Submarine _ Telephone Wires: trical Equipment Supplies always in stock. | 
e SPECIALTY. : PRICES ARE RIGHT. 
Underground eenedy Washington, p.c,; STANLEY & PATTERSON, 32 and 34 Frankfort St, N. ¥. 
: ME as 11 Cearir St Rew Siti} SSS SSCS SESS TSS SSSA STATE KES ASS SESS SSS SERS SSHSSHESASSSPSSS Tee ee eee See esas eReeee: ~ 
ot Power, weal Agta Cheer i 
j Wirin Pe st ; “4 

Buildings. asi Yor sauPings st RECEIVERS’ SALE!!! 


Of the entire stock ot 
The EE. Ss. GREELEY & CoO., 
Inventory soon ready. Tenders solicited. Address 


EDWIN S. GREELEY and JAS. W. SANDS 
As Receivers. 
Nos. 5 and 7 Dey St.. NEW YORK. 


W.R. BRIXEY, Manufacturer, 203 Broadway, New York Gitu: 


HAM, General Agent. 


RIKER ELECTRIS MOTOR COMPANY 
MOTORS “amooxtys. xv. DYNAMOS 


RICE & LEFEBVRB, 1215 Filbert Street, 
PHILADELPHIA, PA. 


= CRIMSHAW WHITE CORE WirES 


GRIMSHAW TAPES, RAYE. WHITE CORE WIRES, VULCA DUCTS, 






















ANUFACTURED BY 
NEW YORK INSULATED WIRE COMPANY, 
MAIN OFFICE: York. BRANCHES 4 xa CHICAGO: ia Connon a. SAN ae 

ALFRED F. MOORE, SH T ] 

. MANUPACTURER OP : SPECIAL 
INSULATED ELECTRIC wire: BELTING 

Flexible Cords and Cables, ; Dynamo Belt, 

svuvunense29Gane 202MORTHTHINDOT, PuiLADELONiAcs | EI) | 
- eee JENKINS BROS. ‘VALVES. MONE GENUINE WITHOUT NEW YORK §. Te 113 Liberty St, . 
2 Nore ringing. therefore not Seay wearing ont the Seat of the is, em FS 5 BOSTON MASS. 5. 164 Summer t,, 






Vv 
3, Contain J JENKINS DISC, which is suitable for all Pressures of PHILADELPHIA, 12 129 M, 34 St, 


Steam, Oiland Acids. 
4, The » Easiest Peonious, ond and 4 Jere is ene. 
5. Eve e Tested 
6. ALL GENUINE stamped ee ith toad Maat Mark.” 
& JENKINS BROTHERS, New York, Piabedciphle: Chicago, Boston 


Dynamos and Motors, sete 





J. Garnett, Manager 
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SIMPLEX-_ 


INSULATED WIRES AND CABLES. \ 
Rubber Covered, Weatherproof, Underground «94 Submarine ; 


7. . HIKOON. Simplex Electrical Gompany, 


+ 
a 
£137 Menadnock Biock, Cuicaso. 75-8 Corabit, BOSTON, mass. ‘ | 





of one piece of forged iron. We are the 
manufacturers in America of this high 
ne, So & oe r to all 


= eblcleney 008 low lower in 


Powers “Perfect” Arc oa + Out: 
The E. G, Bernard Company, Troy, N.Y. 


BE. R, HARDING, Selling 
Mereontie Building, Chicago, Ili 








Alphabetical index te Advertisements, Page Vii. Classified List of Advertisements, Page V' Il. oI iRgCTORY. oF "ENGINEERS, Page KXIK. 
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i ‘NUM FOR ian pontoons: 
sre 257 to 266 258 Ronde BAe 


Beit E C.F. CROSELMI = sncsnecsnensuscesunseuesanatsnnons 


: MICA *=: 


Segments and Rings 
AND QUOTATIONS FURNISHED. 


for all Railway Motors. 
Ste 
Dis ender & 60,24 0. SCHOONMAKER, 158 William St,, New York, 


oP. 0. Box 1541. 7 3 See eeeeeaaases ‘ce lebesdigadiciandlbas ue phadeeatlen bs Geascacanths ouslecet acta 


: “coo ccecescbsssusnussenmusecusncevennned,ts ttn TEAT. 102 Orange Bt, Providence, &.| iXK-RAY APPARATUS 
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H. B. COHO & COMPANY, Experimental and Model Work a Specialty. 
208 BROADWAY, NEW YORK. : &. V. BAILLARD, 106 Liberty St., New York. 
Brecythiag ia the : SSSRSRSSSCHA SSSR THRKER TREAT SESSA T ASSESSES EERE SCAT ARES ERR ERE SAE A eee AERA: 
rvacguee,” Light, Heat and Power Machinery. ‘Be. {THE “H.W. J.” ELECTRIC CAR HEATER. 
Translucent Fabric Skylights, (PATENTED.) 
SUPPLIES OF ALL KINDS. oe FOR OUR CATALOGUES, 


Fort Wayne Electric Corporation 
FORT WAYNE, IND. 


Apparatus for SIMPLICITY Bexactivenses DURAB ECONOMY. 








: No coils to short-circuit or break, no oxidation, perfect air circulation. . 
Current and Alternating : : Basily cos Hed and lead by paten nted knife switch, adjustable to three 


Direct : 
nt daavess of heat Prices, é on application 
Incandescent ees and Power or /. JOHNS M AunnorOnhe oa. 
ion. s NEW =oe™. a BOSTON, 


Westinghouse Electric & Mfg. Company, 


PITTSBURG, PA. 
Manufacturers of Standard Systems for Electric Light and Power Distribution in Cities, Factories, 
Mills and Mines. 
The Tesla Polyphase Alternating System of Electrical Transmission, by which Power, Incandescent and Arc Lighting 
may be operated from the Same Circuits. 
The Westinghouse Electric Railway Sustem, a : — Most Durable, Economical and Efficient 
On tne Mar . 


Broadwa PITTSBURG, Westinghouse Build HARLOTTE, N. C., 36-38 Co 
NEW YORE, Rate BU ALO, Ro. 8.Erie Coun uty Be Bei Building. “SYRACUSE, N. z Bastabie Suilding, 
CHICA AGO, New York aiding. Buildin PHILAD LPHIA, Gira ding. SAN FRANCISCO, Mills Building. 
COMA, WASH., 102 8o0ut h 10th at. LOUIS. American Canteal nilding. 


Victoria S ONDON, S. W., land. 
‘Westinghouse Electric Gas bad. 18 oe OS eee 
For Canada, Address Ahearn & Soper, Ottawa, Canada. 


HE Buckeye filament 
differs radically from 
any other manufactured, 
and yields longer life at 
fuli candle power. 
THE BUCKEYE 
ELECTRIC Co., 


_INCANDESCENT LAMPS. nnadnec aes cOEAGO. 


CUT-OUT. 


With Fuses in Cover. 
Try a Sample Order and you will want no other. 
SEND FOR CATALOGUE. 


PASS & SEYMOUR, 


PATENTED JANUARY 9, 1894. 3 Syracuse, N. Y. 





iD & 19 Covered Main Line 
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KARTA VERT. 


WARD AND FLEXIBLE FIBRE IW SHEETS, RODS AND TUBING. 
P*puinat Instone Se at Genet, 














THE KARTIVERT MANUFACTURING C0, Wilmington, Del 


een hannlpere nner apron anh Can eeenr eee were. ee 


“IYDRAULIC PRESSES 


AND HIGH PRESSURE HYDRAUMIG WORK. 


Presses, Valves, Hydraulic Lifting Jacks. 
Fittings, Dies, Etc. Polishing Machinery. 


WATSON-STILLMAN Co., 204, 206, 208, 210 B. 43d St. N.Y. 
@naw ror Caracocauve F. 


“Moss Carbon. Holder” 


General Delivery, SYRACUSE, N. Y. 


"THE only Automatic, Self-Centering, Carbon: i. 

Holder. Fits any lamp or carbon. Lamps; 1 
can’t go out when machine flashes. Price, 18 cents: J 
each, net. In ordering send an old holder toinsure: 
a fit. Patent applied for. 


For LIFE, LIGHT, and Economy, 


Beacon Lamps 


We make lamps of every description, trom % to 30: ELECTRICAL GAS LIGHTING APPLIANCES. 


c. Py» and guarantee them to give our customers; 


entire satisfaction. ' JNO. Y. PARKE & CO., 
BEACON LAMP Cco., 2 Piesanea es Co Cherry St. above 8th, PHILADELPHIA, PA. 
NEW BRUNSWICK, N. J. f (SeGuenasaceucecuecccensesseuscccnsscnsssuscsenscsenscuananesnunsesessenesses Susee s 
ROYAL ELECTRIC CO., Mowrrrar,{>Plltdort Induction Coils 
AGENTS FOR CANADA. : For ROENTGEN X RAYS. 


SeeGsenecsesesesescesesesesesesones SSeBeseeeeseeeeeessesenasesesaseesenee seeeaseeaae * All coils are wound with th the celebrated SPLIT- 
: ; ini * DORF INSULATED WIRE (silk) on highly 


Ly | DL = iv vt, 3 : QUALITIES OF base.» on handsomely Suished mah. 


4 EEL ie OTT S parks Mend tor Brice | 
>. fe. F. SPLITDORF, Mantufacturer of Telephone Coils and Eiectro-Magnets. 
carr N ves OMPAN Y &¢ ON 17-27 Vandewater Street, New York, 
’ no releLetelelet| a Seeuceaeuecaee SSSSCSSSSSSSSEHSSSSESESESEEEEESeeseeeeee SSSSSSCeeeeSeteenceaueacaens Saeecune seae 


YAR «NS: STOW MFC. Co., 





Pendant Argand. (FULL 81ZzzE.) 







= i nee - “AN EXTRA FINE QUALITY OF BINGHAMTON, N. Y. 
MILLS aT eaters, Mass, SEA ISLAN Ds} ESTABLISHED 1875. . 
~eor-eeee- dee aie aoointoe one tien facie beacaati!s for all Purposes ‘ 
PRINCIPAL OFFICE FOR COVERING | { ,PortableDrlling, Tapping and Reaming 
P.O.ADDRESS, DI 1717. A BOSTON. ELECT! 4 If Wi x ES: : ceca i ceee 


WE EXCEL AND UNDERSELL ALE. 


Look at Prices: 


$4.00 Bicycle Electric Lights.........s-.es+assaeveee $2.00 
$1.50 Electric Lights Son Necktie. .. ... ssivees ssetewed 0.75 
$3.00 Electric Lights for Necktie. .........+0++++s 00 1.50 
$1.00 Edison Motor, dozen ......:.iecsuscccscssvees 7.20 


$8.00 Medical Batteries. . . 2.95 
8-inch Spark Coils.......... «. 0.90 
Automatic Burners....... --.. 2.65 
2-point Annunciators......«...« 1.50 


Our Goods are the Finest Made. 


Ouio Evecraic Wonks, 


CLEVELAND, © 
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TAPS.and DIRS of AU 
Electrical Pur. 
cee arm Biack Diamond rss Works. | 


mocneodadggposenspapeenanesoncasansancetse 
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—_. sxington A at 
near Sith Street, New York City. a 
NSSSSCHCHR SESH ETERS Reese eee eee RE sAReeee Medal. Atlanta, 





WANTED. 













Our goods are on re in every leadi ‘Hardware Store In the 
Ne United States and Canada. 


G. & H. BARNETT GO., Philadelphia, Pa. 
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ELECTRIC 
LIGHTING 

a — 
POWER 


APPARATUS 
and 


ELECTRIC CO. 3 : 
OLEVELAND, OHIO. . ee INCANDESCENT 
anseenpitstanercenareantontvtietnetnoeeineesnens Cnet eat Moti Sor. Belden ant wagon sececte. | LAMPS. 
Farice Unigersel Lamp Holder.: E PRIESTMAN SAFETY ol ENGINE eae 
scotia amen eee PESTON SAFETY OW EAGNE = 
NEITHER STEAM NOR ENGINEER: 


nines ane, Lz For ee a cae oe 
PRIESTMAN & CO., gis anal 
Room 530, Bourse Bullding, - . Priiedelpaiea. 


[DIXON’S BELT PRESSING 


AND LEATHER PRESERVATIVE. 
ree ee AND PRESERVES THE LEATHER. .°. Send for Circular and Testimomais. 


weit Fey. + DIXON CRUCIBLE COMPANY, 7 uy, | i 
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FARIES MFC. CO., 
Decatur. I 


SSSSSHSSS SSS S SER H SOE OO ESAT EERE SEES SESH SEH SRS ESE SSE SS Se BeARe Sh soe eE ERA eE EEE 


WESTON ENCINES: 


HIGH PRESSURE BOILERS, COMPLETE POWER PLANTS. 


Estimates and Drawings Submitted. 


wae ENCINE Co. 














POST, N. Y. 
wiulaw seott nae THE CONSOLIDATED $ SAFETY VALVE VALVE CO. ; 
AAS we sonia 22 DOP SAFETY VALVE 
Tea RE SERS EAA moe 
er aes ttle, Wash. OFFICE & SALESROOM: 111 & 113 LIBERTY ST., NEW YORK. 


Paranite 


Insulated Wires 
and Cables. 


For Aerial, Submarine and Under- 

ground Use. x noveens and Tele- 

WIRES AND CABLES _— masa ss = 

INDIANA RUBBER & INSULA’ WIRE CO., 
Jonesboro, iad. 


424 Te.ePruone Buripine, CO.Sourn Canau STREET, 
PITTSBURGH, PA. CHICAGO, ILL 





SMALL MOTORS. 


The Best Manutactured. 
Specially adapted for . Rinte er. ; ht work, sewing 


machine outfits, toys, den welers’ lat 
models, etc. Band tar une 


THE LEAVITT MOTOR GO., 


MANUFACTUBERS OF 


ELECTRIC MOTORS and ELECTRICAL SPECIALTIES, 


122 Mitchell St., Providence, R. I. 

























